


INTERREG III B “Atlantic Area” 2000-2006 Final Report.

CONTENTS 

CONTENTS                                                                                                                                                                               ..........................................................................................................................................................................  2  

INTRODUCTION                                                                                                                                                                     .................................................................................................................................................................  4  

PROJECT IDENTIFICATION                                                                                                                                               ...........................................................................................................................................  5  

EVALUATION OF THE WORKING OF THE PARTNERSHIP                                                                                       ...................................................................................  6  

TRANS-NATIONAL OBJECTIVES OF THE PROJECT                                                                                                   ...............................................................................................  8  

PROJECT OBJECTIVES                                                                                                                                                      ..................................................................................................................................................  10  

METHODOLOGY                                                                                                                                                                  ..............................................................................................................................................................  10  

ACTIONS CONDUCTED                                                                                                                                                      ..................................................................................................................................................  13  

ACTIONS CONDUCTED                                                                                                                                                      ..................................................................................................................................................  20  

ACTIONS CONDUCTED                                                                                                                                                      ..................................................................................................................................................  26  

ACTIONS CONDUCTED                                                                                                                                                      ..................................................................................................................................................  28  

ACTIONS CONDUCTED                                                                                                                                                      ..................................................................................................................................................  32  

ACTIONS CONDUCTED                                                                                                                                                      ..................................................................................................................................................  34  

ACTIONS CONDUCTED                                                                                                                                                      ..................................................................................................................................................  35  

INFORMATION AND COMMUNICATION                                                                                                                      ..................................................................................................................  39  

PROSPECTS                                                                                                                                                                            ........................................................................................................................................................................  47  

COMPLIANCE WITH THE GRANT OFFER LETTER and any adde nda.                                                                   ...............................................................  48  

ANNEXE 1: PROJECT SCHEDULE AND KEY DATES                                                                                                  ..............................................................................................  49  

ANNEXE 2: FILING OF ORIGINAL SUPPORTING DOCUMENTS                                                                            ........................................................................  50  

ANNEXE 3: FILING OF KEY DOCUMENTS OF THE PROJECT                                                                                ............................................................................  52  

ANNEXE 4: SUMMARY OF ERDF PAID                                                                                                                          ......................................................................................................................  53  

ANNEXE 5: PROGRAMME INDICATORS                                                                                                                       ...................................................................................................................  54  

Performance and results indicators -   (Quantify the indicators)                                                                                       ...................................................................................  55  

30                                                                                                                                                                                               ...........................................................................................................................................................................................  55  

35                                                                                                                                                                                               ...........................................................................................................................................................................................  55  

30                                                                                                                                                                                               ...........................................................................................................................................................................................  55  

41                                                                                                                                                                                               ...........................................................................................................................................................................................  55  

1                                                                                                                                                                                                 .............................................................................................................................................................................................  55  

2



INTERREG III B “Atlantic Area” 2000-2006 Final Report.

1                                                                                                                                                                                                 .............................................................................................................................................................................................  55  

300                                                                                                                                                                                             .........................................................................................................................................................................................  55  

645                                                                                                                                                                                             .........................................................................................................................................................................................  55  

Performance and results indicators -   (Quantify the indicators)                                                                                       ...................................................................................  55  

ANNEXE 6: PROJECT INDICATORS                                                                                                                                ............................................................................................................................  56  

ANNEXE 7: USEFUL CONTACTS                                                                                                                                      ..................................................................................................................................  57  

3



INTERREG III B “Atlantic Area” 2000-2006 Final Report.

INTRODUCTION

The aim of the Final Report of the project is to gather together, in a single document, all the information about
the results of each project co-financed within the framework of the INTERREG IIIB “Atlantic Area” 2000
2006 Community Initiative Programme. It accompanies and completes the application for payment of the final
balance.

This report  is  an  opportunity,  for  the  Lead Partner and Partners,  to  take  part  in  action to  promote and
disseminate the results of the programme. The information supplied will be used in the annual implementation
report, as well as in the final programme report sent to the European Commission. In this way, by providing
information on the working of the partnership, the action carried out and the results of the trans-national
cooperation project, each project will contribute to the success of the programme.

The Lead Partner must also take this opportunity to review the project steering and monitoring activities and
ensure that each partner has the items and information required to provide evidence of the implementation of
the project to the competent regional, national and European authorities. The purpose is to check that the audit
trail has been complied with through to the final beneficiary of Community aid, including by filing all the
supporting documents relating to implementation, achievements and ERDF payments.

In order to facilitate this work, the Final Report is structured as follows:
- Identification of the project and Lead Partner,
- Evaluation of the steering of the trans-national project,
- Reminder of the initial objectives and overall outcome of the project,
- Review of the different trans-national actions and activities conducted to achieve these objectives,
- Review of information and communication measures,
- Prospects for the future,
- Reminder of the main obligations and corresponding declaration of the Lead Partner,
- A set of technical annexes on the project schedule, filing of supporting documents, follow-up of ERDF

payments and of indicators.

The purpose of this plan is to facilitate uniform processing of all this information for each of the projects. As
far as the form of the document is concerned, the text zones and the number of actions conducted are provided
as an indication only and may be extended if required. 
For each point, the part corresponding to the application form is indicated (NB: depending on the version of
the form used. If they are different, the first number corresponds to the application form of the first call for
proposals, and the second number to the one used for the second call for proposals).

This final report must be prepared by the Lead Partner, possibly in liaison with the other partners, and must be
examined jointly to ensure the accuracy and compliance of the information featured in it. Each partner in the
project must be sent a copy by the Lead Partner. The national authorities responsible for the first-level (Article
4) control procedure will also be sent the report which will accompany the application for the final balance
sent by each partner. The Lead Partner will transmit a copy to the Joint Secretariat at the same time as the
application for the final balance of the project, in an electronic copy and a hard copy including the signature of
the authorised person. 

For all questions or information about this report, the contact details of the Joint Secretariat and the National
Correspondents are attached. This document is available in the four languages (French, Spanish, Portuguese
and English) on the programme website: interreg-atlantique.org
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PROJECT IDENTIFICATION
(Cf. Application Form point 1)

PROJECT NUMBER: 070

ACRONYM: ECAS

NAME: Energy crops in the Atlantic area: large scale development opportunities

PRIORITY: C

MEASURE: 3

NUMBER OF PARTNERS PER COUNTRY:
ESP  1
FR    0
IRL  1
PT    4
UK   1

LEAD PARTNER IDENTIFICATION
(Cf. Application Form point 2.1)

ORGANISATION OF THE LEAD PARTNER: Instituto Superio r de Agronomia

NAME OF THE REPRESENTATIVE OF THE LEAD PARTNER: Hel ena Pereira

ADDRESS: Tapada da Ajuda, 1379-017, Lisboa

COUNTRY: Portugal

CONTACT DETAILS OF THE PERSON IN CHARGE OF DRAWING UP THIS REPORT

ORGANISATION: Instituto Superior de Agronomia

SURNAME AND FORENAME: Gominho, Jorge

ADDRESS: Tapada da Ajuda, 1349-017, Lisboa

COUNTRY: Portugal

TELEPHONE NUMBER: +351 21 3653378

FAX NUMBER: +351 21 3645000

E-MAIL: Jgominho@isa.utl.pt
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EVALUATION OF THE WORKING OF THE PARTNERSHIP
(Cf. Application Form 11 and 3.12)

PROJECT STEERING STRUCTURE: List the different Committees and groups formed and briefly define their
working. 

The list of partners: 

Portuguese:  ISA (Superior  Institute  of  Agronomy,  Leader  partner);  AFLOPS (Forest  Owners  Association);  UÉvora

(University of Évora); INETI (Organism of Research, Demonstration and Technological Development)

Spain: AFG (Forest Owners Association)

UK: IGER (Institute of Grassland and Environmental Research)

Ireland: Mid South Roscommon Rural Development (Limited Company, no share capital with Charitable Status).

Bioenergetic crops                                     Combustion                                           
Cynara cardunculus                                   

ISA                                                  AFLOPS/SECIL                                        AFLOPS
AFLOPS                                                 INETI
UÉvora  

                                                  
Arundo donax                                                Biodiesel

ISA                                                             ISA
AFLOPS                                                      
UÉvora

Eucalyptus
AFG

Phalaris arundinacea 
IGER
Mid-South Roscommon

Regular meetings with partners for progress discussion.

Meetings with farmers.

Final seminar.

Installation and 
production

Actions 1 and 2

Transformation 
and 

characterization
Actions 3, 4 and 5

Market

Action 6
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PROJECT STEERING
(Cf. Application Form point 8 and 3.7)
SCHEDULE OF MEETINGS AND ACTIVITIES OF THE STEERING  STRUCTURES (Type of communication
and frequency)

Meetings: 

1º: 26 April 2004 - 1st Meeting in Lisbon, Portugal. Organized by ISA.

2º: 19 November 2004 - 2nd Meeting in Santiago de Compostela, Spain. Organized by AFG.

3º: 27-28 May 2005 - 3rd Meeting in Roscommon, Ireland. Organized by Mid-Rosc.

4º: 17-19 Febuary 2006 - 4th Meeting in Lisbon, Portugal. Organized by AFLOPS.

5º: 21-24 September 2006 - 5th Meeting in Aberystwyth , Wales. Organized by IGER.

6º: 21-24 June 2007 - 6th Meeting in Santiago de Compostela, Spain. Organized by AFG.

7º: 5-7 December 2007 - 7th Meeting in Évora, Portugal. Organized by ISA, UÉvora, AFLOPS and INETI. 
                                        
Final Seminar: Energy crops, biomass and biofuels. Organized by ISA, UÉvora, AFLOPS and INETI.

At each meeting it was presented by every partner a resume of their activity since the last meeting, as well as a
finance presentation by the Leader.

WORKING OF THE PARTNERSHIP – POSITIVE, NEGATIVE ASP ECTS AND POINTS THAT COULD BE
IMPROVED... 

Portugal (ISA, AFLOPS, UÉvora, INETI)
Positive aspects: 
Notion of (i) different realities concerning the production of energy crops in the Atlantic space and (ii) new business
opportunities, (iii) transfer of knowledge and experience among partners, either at national and international levels.

Negative aspects:
At the beginning, some difficulties in the communication/interaction between partners occurred, mainly because it was
the  first  time  that  the  partnership  was  established between  these  institutions.  However,  this  situation  was  rapidly
overcome.

Spain (AFG)
The team of partner institutions participating in the ECAS project can be defined as multidisciplinary and covered all the
phases object of study, from field work to laboratory analysis of various chemical processes. 
On the positive side, it stands out the geographical diversity of the partners intervention, which provides an overview of
energy crops and allows to know new crops and planting systems and also to know the possibilities of exchanging crops
between different regions. 
The regime of meetings was appropriate, since the regular recurrence allowed at all times to follow the experiences of the
other partners. 
One aspect that partly hampered the exchange of information, mostly verbal, for the AFG was the language used in the
meetings,  in this  case English.  Nevertheless,  the basic  knowledge of  this  language by the AFG technicians and the
support of translators allowed a total understanding of the meetings, presentations and communications.

UK (IGER)
The partnership offered an understanding of the range of energy crops being envisaged in partner countries and the crop
agronomic,  variety  selection and  processing challenges presented.  There were  therefore  learning  opportunities  from
solutions being developed in other partner countries. In addition different partners were engaged at different parts of the
bioenergy value  chain  from crop growing  to  biomass evaluation  and  conversion  which  enabled vertical  as well  as
horizontal  interactions.  This  part  of  the  project  was  particularly  valuable  in  encouraging  direct  interaction between
partners in terms of the supply and analysis  of biomass samples.  The project also offered a valuable opportunity to
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understand  the  social,  environmental  and economic  drivers  for  the development  of  energy crops across  the  partner
countries.  This  was  particularly  instructive  as  the move  to  deploy  these  next  generation  crops  has  become  more
imperative during the lifetime of the project.

Ireland (Mid South Roscommon Rural Development)
The project was successful in the animation of the farming community in relation to diversifying into energy production.
This was achieved through practical examples of crop production and the awareness creating aspects of the project.

Positive aspects: 
Exchange of information facilitated learning from diverse conditions,  methods of husbandry and new potential  crops
which can be adapted to the region.
Benefits were gained from the access to expertise that the project offered, in particular  for the Irish partner was the
experiences of IGER in the UK as there are many similarities in farming practices, climate and soil type.

Opportunity for improvement:
Exchange of information between steering group meetings can be improved through the utilisation of ICT technology and
online tools such as project blog or Google group.
 

TRANS-NATIONAL OBJECTIVES OF THE PROJECT
(Cf. Application Form point 3.4)
Reminder of the expected results

Proceeding to the analysis of the economical viability of the diverse energy products obtained in each country/region,
duly weighed with different pre-existing national norms, it will be possible to get a matrix of useful analysis for the
diverse political decisors and agents with responsibility in the definition of the different politics of the territory ordering
and the next Community Supporting Framework beginning in 2007.

Description of the results achieved

- Installation of experimental and large-scale fields of new energy crops;
- Comparison of energy crops grown on marginal (non-arable) land;
- Involvement of the farmers in energy crops production;
- Implementation of techniques and equipment for harvesting Cynara cardunculus;
- Installation of the largest Cynara cardunculus field in the world (75.6 ha, placed in Herdade da Apariça: Beja, Portugal);
- Installation of about 200 ha of Cynara cardunculus fields;
- The technical experience acquired with the ECAS project allowed to contribute to the revision and simplification of the
system of aid for energy crops, sending comments to the Portuguese Ministry of Agriculture, particularly in relation to
Chapter V of Regulation (EC) No. 1782/2003, of September 29, that establish common rules for direct support schemes
under the common agricultural policy and established certain support schemes for farmers and the amend Regulations
(EEC)  No.  2019/93,  (EC)  No.  1452/2001,  (EC)  No.  1453/2001,  (EC)  No 1454  /  2001,  (EC)  No 1868/94,  (EC)  No.
1251/1999, (EC) No. 1254/1999, (EC) No. 1673/2000, (EEC) No 2358 / 71, and (EC) No. 2529/2001, and regarding the
Chapter 8 of the Regulation (EC) No. 1973/2004, of 29 October, that  amend Regulation (EC) No. 795/2004, that establish
the  rules for implementation  of the single payment scheme under the Regulation (EC) No. 1782/2003, that  establish
common rules  for  direct  support  schemes  under  the  common agricultural  policy and introduce  support  schemes  to
farmers;
- Development of guidelines regarding conditions for the growing of selected energy crops;
- Chemical analysis and combustion  trials on selected energy crops;
- Creation of awareness to the potential in this sector;
- Chemical characterisation of Miscanthus and other grass biomass;
- Chemical characterization of cardoon oil (non-conventional oil);
- Optimization of biodiesel production from cardoon seed oil and process implementation in a pilot-plant reactor;
- Demonstrative actions concerning cardoon uses as energy crop: the use of its biomass for a burning at industrial level in
a cement industry (SECIL); the use of cardoon biodiesel, for 3 days, in a bus in the National Agriculture Fair, 2007,
Santarém, Portugal.
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Contribution of trans-national cooperation to the ADDED VALUE of the project. Give a figure from 1 (negative) to 4
(remarkable) and explain your choice.

 1                    2                        3                   4                        

The contribution of trans-national cooperation to the added value of ECAS project is mainly due to the following aspects:
- Multidisciplinarity of the partners;
- Different environmental and social conditions at the farmers level, which allowed testing several energy crops
under those different situations.

INNOVATIVE ASPECTS 
(Cf. Application Form point 3.3)

Portugal (ISA, AFLOPS, UÉvora, INETI)
- The use of cardoon, a spontaneous plant in the Mediterranean region, as a non-traditional energy crop;
- The implementation of the largest Cynara cardunculus field in the world;
- The implementation and adaptation of machinery and techniques in cardoon crop;
- Participation of local farmers in cultivation of the crop;
- Study of new energy conversion process, fluidized bed gasification and combustion applied to biomass species like
Cynara cardunculus and Arundo donax;
- Characterization as an energy source of two biomass species, such as, Cynara cardunculus and Arundo donax.

Spain (AFG)
The ECAS project developed in Galicia involved one of the first experiences in this Atlantic region on the cultivation,
harvesting and handling of different crops. We were able to test both, crops of agricultural origin that are currently part of
a  global  debate because  they are biofuel  generator  crops and also  forest  crops whose  main  purpose is  the  heating
production. We could also test their possible use in second-generation ethanol production processes. Therefore, it has
been made an integration of the various phases of the lifecycle process and energy crops have been tested in order to
collect data on the experimentation process.
This project must suppose the first step in a series of projects and programs that complement this project and allow to
analyze other species than the ones studied in the ECAS, new cultivation systems and collection, etc. We need to study
forest species such as Acacia melanoxylon, Acacia dealbata, Eucalyptus globulus, etc. just as Miscanthus, new varieties
of sorghum, and so on.
It is therefore an innovative project in Galicia because this way we come to know the potential  of this region as a
producer of  raw materials  for  energy purposes.  In addition,  it  provided the opportunity  to experience first-hand the
problems and alternatives of crops for biofuel production, as well as the wrong conflict between crops for food production
and crops for biofuel production. For this, one has counted on the active participation of agroforestry producers in all the
phases.

UK (IGER)
It was important to determine if energy crops such as Miscanthus will  be viable in marginal land in Wales. Previous
studies did not include such regions and it was necessary to demonstrate the potential particularly given predictions of
changes in rainfall. Wales being in the west of the UK has significantly more rain than the east which is better for energy
crops but typically has poorer soils. In addition the Miscanthus crop is clonally propagated by planting rhizomes and there
is a concern on the over dependence on a very narrow genetic base. A wider number of potential varieties were therefore
investigated for the first time in the UK. Farmers are often paid by power generators according to the energy value of the
biomass. Novel methods were therefore developed for the evaluation of biomass quality using infrared spectroscopy. 

Ireland (Mid South Roscommon Rural Development)
The project facilitated the first growing of reed canary grass and Miscanthus in Ireland. One significant spin-off of the
project was the development of a biomass-fuel production and supply business by one of the farmers involved. The
project also facilitated a very important collaboration with Bord-Na-Mona (One of the worlds largest peat producers who
supply peat as a fuel for the generation of electricity; a range of peat-based fuels, coal and oil for residential and industrial
heating; horticultural products for commercial  horticulturists and home gardeners; and pollution abatement products).
This collaboration benefited all stakeholders as the company seek to forward their agenda for diversification into power
generation using indigenous resources and renewables.

X
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Number of job creations FORECAST Number of job creations ACHIEVED

Men                                            Women Men                                           Women

PROJECT OBJECTIVES
(Cf. Application Form point 3.5 and 3.8)
Reminder of the objectives and of the main results achieved

Objective 1. Analyse the economic and technical aspects related with the installation and maintenance of the cultures of
different species.
 
Objective 2. Evaluate of the productivity of installed species.

Objective 3. Delineate and implement a methodology and equipment for harvesting/hauling off, eventual transformation
and transport of the resulting product for the consumer units.

Objective 4. Study and implement different methods for conversion of the obtained products: biomass for burning to
produce  energy  at  industry  level,  oil  extraction  from  seeds  and  biodiesel  production,  as  well  as  laboratory
characterization. 

Objective 5. Pilot-experiments of the use of biomass and liquid biofuels, as energy source in different industries.

Objective 6. Obtain an integrated analysis of the technical and economical viability of the alternative options.

Objective 7. Divulgation of project’s results and conclusions.

METHODOLOGY
(Cf. Application Form point 3.5/3.7 and 3.5/3.6)
Description of the methodology, with the links between the objectives and actions.

Objective N. ° 1. Analyse the economic and technical aspects related with the installation and maintenance of the cultures
of different species.

         Action N.° 1.1. To avoid the installation of cardoon in soils without aptitude for it, the geographical intervention
area was  characterized,  based on edaphic  conditions and  the  current  occupation.  This  information was  loaded in  a
Geographic Information System, constituting a Supporting System to the Decision for future installations. 

         Action N.° 1.2. Promotion and establishment of 10 production contracts between farmers and consumers (biomass
company), for the biomass disposing from 200 ha of Cynara cardunculus. 

         Action N.° 1.3. Ground mobilization,  preparation and installation of the cultures (about 200 ha of  Cynara
cardunculus and 1 ha of Arundo donax).

         Action N.° 1.4. Technical support was given to the farmers for the execution of all the operations related with the
installation,  management  and  harvest  of  Cynara  cardunculus.  The  monitoring  of  the  several  operations  and  the
measurement of the respective working times allowed making an economical and technical viability analysis of the crops.

Objective N. ° 2. Evaluate of the productivity of installed species.

         Action N.° 2.1. Cardoon seed yield, seed yield components and biomass evaluation were realized at Ferraria
(Sesimbra), and Apariça (Beja) farms, Portugal, by sampling each field considering 8 transects of 10 meters each. Each
plant was weighted, the heads cut (for seeds extraction) as well as the steams and leaves. These both materials were dry
for humidity and biomass determinations. This proceed was adapted from the one performed by Prof. Jésus Férnandez
from University of Madrid. 

20 10 10 10
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Cynara seeds and biomass production were evaluated in a real harvest context, by the accomplishment of all the harvest
operations in Herdade da Apariça – 75.6 ha (Beja), Herdade da Ferraria – 8 ha (Sesimbra) and in Quinta do Rosário – 10
ha (Santarém).

Sweet sorghum stem yield potential, for bioetanol  production, was determined by conducting three kinds of experiments
such as: irrigation levels (1500, 2500, 3500 and 4500 m3 ha-1) using one variety (India); variety trials using 8 varieties in
2005 (Brandes, Dale, India, Ramada, Rio, Theis and Wray) and 5 varieties in 2006 (Brandes, Theis, India, Rocket and
Nicole); and planting dates (May 17, May 31, June 14, and June 28). In the three studies the following variables were
evaluated: soluble solids content of stem juice; sugar content in 2006; fresh and dry stem yield; dry matter yield in leaves
and capitula.

A range of potential biomass crops for cultivation and utilization in Wales were evaluated. In particular a replicated set of
different Miscanthus varieties were planted at four sites. This was also designed to determine the potential of the crop in
traditionally non-arable marginal regions such as much of Wales.  

         Action N.° 2.2. The data collected were statistically evaluated using the analyses of variance (ANOVA). To
separate the significant different means the LSD (least significant difference) test was used.

Objective  N.º  3. Delineate  and  implement  a  methodology  and  equipment  for  harvesting/hauling  off,  eventual
transformation and transport of the resulting product for the consumer units.

         Action N.° 3.1.  Delineation of the methodology of harvesting/hauling off, transformation and transport.
Considering  the  existent  information  about  Cynara  cardunculus,  the  technical  support  given  by  the  Universidad
Politécnica de Madrid and the available equipment on the market, since the first  harvest in 2006, it were delineated
several  harvesting,  primary  transformation  and  transportation  tests,  combining  different  alternatives  with  different
machinery.

         Action N.° 3.2.  Analysis of the existing equipment in the market.
One of the advantages of  Cynara cardunculus is the fact that for its installation and harvesting is possible to use the
machinery used on other common crops like wheat or corn.

         Action N.° 3.3. Analysis of the possibility of use of the available equipment and/or necessity of modifications with
the purpose of optimizing the operations to be undertaken.
Several tests with different types of machinery were arranged and allowed to verify that for Cynara cardunculus harvest,
it’s possible to use the equipments used for other agricultural crops commonly installed in the Atlantic Space (wheat,
corn, etc.). The results obtained allow us to conclude that the optimization of machinery is, eventually, needed, however,
only viable if Cynara’s crops (aerial biomass and seeds) achieve comercial value in the biomass market.

         Action N.° 3.4. Cost and productivity-efficiency estimation of the operations
For the implementation of this action it were analysed the operations costs taking into account the production obtained
(ton/ha) and the time taken to execute each operation.

Objective N.° 4. The use of biomass for burning to produce energy at industry level; cardoon seed oil extraction, biodiesel
production, and laboratory characterization. 

         Action N.° 4.1. Biomass Conversion.
First of all, energetic characterization of the various biomass species in terms of calorific value, elemental analysis and
ultimate analysis were carried out by laboratory analysis. Also, ash analysis in order to evaluate, namely, the level of
alkaline metals,  chlorine,  mercury,  etc.,  contained in the species that were produced and tested in the fluidized bed
gasification and combustion experimental installations were performed. Due to its form and very low specific gravity,
Cynara had to be transformed in pellets, in order to be properly feed to the combustion and gasification reactors, by the
screw feeders of  the feeding system.  Then,  trials  of  fluidized bed combustion and gasification were  carried out  in
experimental  installations,  to evaluate  de performance and behaviour  of the  Cynara and  Arundo species,  during the
application of these processes. Definition of the kind of bed material to use and the need to use adsorbents or additives,
were also evaluated. The aim of the experimental work was to determine the technical and environmental behaviour of
the species produced in field, cardoon and Arundo, in fluidized bed gasification and combustion systems.

Biomass  feedstock  quality  was  evaluated  by  determining  the  chemical  composition  including  lignin,  cellulose,
hemicellulose, and cell wall phenolic contents of Miscanthus, other grasses and Cynara. These values were determined by
wet  chemistry and also used to develop calibration sets with  high throughput  techniques such as near  and Fourier-
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Transform infrared spectroscopies (NIR and FTIR, respectively). Biomass was harvested, oven dried and milled prior to
analyses.
 
         Action N.° 4.2. Biodiesel: cardoon seed oil, from plants from different stands, was extracted by solvent (hexane)
and also by mechanical pressing in a screw press. The oil content of the seeds and the extraction yield were determined.
Also, the various oil samples were characterized in terms of the following parameters: iodine value, saponification value,
free  fatty  acid  content,  density,  fatty  acid  composition  (gas  chromatography,  GC),  triglyceride  composition  (high
performance liquid chromatography,  HPLC),  sterol  composition  and content  (thin layer  chromatography + GC) and
tocopherol composition (GC). 
Biodiesel  (FAME,  Fatty  Acid  Methyl  Esters)  from cardoon oil  was  produced by transesterification of  the oil  with
methanol, using sodium methoxide as catalyst. Modelling and optimization of reaction conditions were carried out using
the Response Surface Methodology. These experiments were carried out in lab reactors, following a Central Composite
Rotatable Design (CCRD) as a function of reaction temperature, molar ratio oil: methanol and catalyst load. Samples
were taken along the reaction, FAME were separated by thin layer chromatography (TLC) and quantified by image
analysis of TLC plates. These data were used for modelling and optimization of reaction conditions using the software
Statistica, version 6 from Stasoft, USA.

Objective N.° 5. Pilot-experiments of the use of biomass and liquid biofuels, as energy source in different industries.

         Action N.° 5.1. Samples of the biomass obtained were chemical and energetic characterized, as well as ash analysis,
performed using standard methods. The experimental work was carried out through gasification and combustion test runs.
In 2006 and 2007, Cynara’s  biomass burning industrial  level  experiments  were developed by a Cement  Industry in
Portugal (SECIL), and by a Pulp Industry in Spain (ENCE), respectively.

         Action N.° 5.2. Biodiesel: under optimized conditions at lab-scale, biodiesel was produced in a 15 L pilot-plant
reactor.  After  recovery and downstream processing, biodiesel was characterized in terms of the analytical  properties
required by EU legislation (DIN EN 14214). This biodiesel was used in blends (B5) with diesel in a bus at the National
Agriculture Fair of Portugal in 2007. 

Objective N. ° 6. Integrated analysis of the technical and economical viability of the alternative options

The integrated analysis of the technical and economical viability of the diverse combinations of management alternatives
and industrial transformation was developed for Cynara cardunculus L. That analysis was made considering the potential
of environmental protection and preservation, rural development and legal conditioning, national and international, actual
and future. This component also foreseen the building-up of a Supporting System for Decision integrated and interactive
(referred on Action 1.1).

Objective N. ° 7. Divulgation of project’s results and conclusions
The  information  about  the  project  and  produced  during  its  execution  was  spread  from different  ways directly  in
agricultural fairs, in demonstration actions for technicians and farmers and indirectly in different types of media, for
example: ECAS web page, news papers, newsletters (Boletim AFLOPS) magazines and scientific journals. In order to
conclude the project, a final Seminar was organised (“Energy crops, biomass and biofuels”) at Évora University, during
two days (6th and 7th of December 2007). Other objective of this seminar was to promote the discussion surrounding the
biomass and energy production, as so, there were invited several experts for exposing there ideas. 
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)
Action NATURE OF THE ACTION  

1 Analysis of the economic and technical aspects related with installation and maintenance
of the cultures of different species

Expected results (according to the Application Form)

Portugal (ISA, AFLOPS, UÉvora)
Based on R&D information that already existed about the energy crops, Cynara cardunculus and Arundo donax, the main
expected result with the development of this action was to obtain information of the economic and technical aspects of the
installation, management and harvest of those crops when implemented in a large scale (farmer scale). It was considered
different types of soils (marginal or non productive agricultural lands, with different edapho-climatic conditions).
In resume, according the application form the expected results for this action are:
 - Install areas with energy crops of significant dimension (above 1000 hectares);
 - Define management models of energy crops, typified for diverse ecological realities.

Spain (AFG)
The purpose of this action was to analyze different technical aspects of the species cultivation and later to analyze the
influence of these techniques on the economy of the crop and its productivity. 
We pretended to characterize the intervention area taking into account the land aptitude to the species exigencies. 
From the beginning of the project, the AFG bet on the idea of being able to analyze the possibility of installing different
cultures in marginal land, mainly lands with forest use. For this reason many of the cultures made were in forest surfaces,
with preparatory farm works of the land more appropriate of a forest plantation than of an agricultural one. This way we
tried to look for the possibility of revalue thousands of hectares of Galician lands crossed by electrical lines, in zones of
poor edaphic quality, etc. For this function we needed the collaboration of the agroforestry producers for the cession of
tests areas. One also should analyze the necessary works for the installation of the culture as well as its cost.

UK (IGER)
The aim of this  action was to determine the potential of energy crops in Wales where soil type, temperature and water
availability are very different from where many of the previous studies had been made. In addition before the crop can
really take off it will be necessary for a wider genetic base to reduce the potential impact of abiotic and biotic stress on
the entire crop. New varieties were therefore evaluated alongside the existing marketed clone Miscanthus x giganteus to
determine the ability of the crop to produce biomass yields on marginal land and the likelihood of new varieties to be
available to farmers in the future with comparable yields to the industry standard.

Ireland (Mid South Roscommon Rural Development) 
During the life of this project the following trials were conducted with the co-operation of local farmers recruited because
of their interest in the project and their expertise in crop management

Describe the way in which the action was implemented

Portugal (ISA, AFLOPS, UÉvora)
The development of this action involved different phases:

Phase  1  – Characterization  of  the  species  Cynara  cardunculus and  Arundo  donax,  considering  botanical
characteristics its and ecological, edaphic and climatic needs and limitations;

Phase 2  –  Characterization of  the  geographical  area with  aptitude  for  Cynara cardunculus,  based on edaphic
conditions and the current occupation. This information was loaded in a Geographic Information System, constituting a
Supporting System to the Decision, determining the optimal territories for the installation of this crop. Note: That work
was only developed for Cynara because Arundo donax is more exigent in terms of ecological, edaphic and climatic needs,
and not so adaptable to marginal areas with severe water needs;

Phase 3 – Selection of the areas crops installation areas and establish contacts with farmers that could be interested
to invest in energy crops - elaboration of production contracts with the agricultural producers;

Phase 4 - Accomplishment of the works of installation, maintenance and harvest of the cultures and analysis of the
respective performance and yield and costs.

Spain (AFG)
The performances carried out are described next: 

- The first of the steps made was the botanical characterization of the species and its ecological analyse, in such a
way that their edapho-climatic necessities and limitations could be determined. With this initial information, the data was
introduced and handled by means of SIG programs that allowed determine optimal zones for the cultures and zones of
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doubtful implantation, as well as areas in which the development of the culture will be unviable and that therefore will
not admit the extensive culture of the species.

- Plantations in marginal land: this action consisted basically in trying to install some of the cultures studied in forest
lands with little current value. For this reason we looked for lands that, in spite of having an acceptable edaphic aptitude
from a forest point of view, were not highly valued. In these lands, we proceeded to install cultures mainly agricultural
and  using  the  minimum  cultural  treatments,  in  such  a  way  that  the  sustainability  of  the  culture  was  acceptable
economically and ecologically.

We also installed, in an experimental way, cultures that, by their ecological characteristics, seemed to adapt to the map of
cultures made at the beginning of the project.

UK (IGER)
Five varieties of Miscanthus were planted at four sites in a replicated plot design to enable an assessment of the potential
of this crop in Wales. It was important that the agronomy of the crop was carefully managed to ensure compatibility with
other results. Climate data is regularly collected to enable back casting to help explain collected data. Small areas of other
crops were also planted at  the same time including switchgrass and reed canary grass.  The project concentrated on
Miscanthus  as this  was  the bioenergy crop along with  short  rotation coppice willow identified  as  having  the  most
potential in the UK. They are also both the crops now being planted by farmers and for which UK breeding programmes
exist.  Willow was  being  studied  separately  in  an Objective  1  study  “Willow for  Wales”  co-ordinated  by Dr  John
Valentine at IGER.

Ireland (Mid South Roscommon Rural Development) 
The specific actions involved in this component are as follows. 

- Analysis of the economic and technical aspects related with the installation and maintenance of the cultures of
different species

- Elaboration of production contracts with the agricultural producers
 - Accomplishment of the works of ground mobilization including preparation and installation of the cultures
 - Analysis of the installation and maintenance costs of the cultures
 - Analysis of crop performance and yield.

A ‘steering group’ was established for the Irish component of this project which was made up of the following members,
who met on a regular basis: Michael Spellman, Chairman, Mid South Roscommon Rural Development Company; Patsy
Daly, Manager, Mid South Roscommon Rural Development Company; Ollie Burke, Chief Agricultural Officer, Teagasc,
Roscommon; James Fitzgerald, Farmer and Agricultural Scientist; Mervyn Auchmuty/ Sean Beegan, Farmers; Tom Egan,
Bord na Mona; James Donlon/Mike Ward, Westbic - Technical Support.

After lease agreements and contracts were signed with the growers, the following crop plots were established.

Miscanthus
Plot Size Location Plant Date Site description Previous use

4 Ha Johnstown Mullingar, Co.
Westmeath

End of May
2006 Free drained soil – relatively sheltered Permanent grassland

pasture

2 Ha
Carrowbetty
Castlerea
Co. Roscommon

29th May 2006
Mixed Soil – mineral soil – reclaimed peat
Sheltered from north– exposed on all other
sides.

Permanent grassland
pasture

3Ha
Lough Boora Parklands 
Tullamore, Co. Offaly Peaty Soil – Cutaway Bog Cutaway Bogland

1.1 Ha
Killeenboy
Kilteevan
Roscommon

April 05
Peaty soil – mainly well drained 
Top field well sheltered Bottom field
partly sheltered.

Permanent grassland
pasture

Willow
Plot Size Location Plant Date Site description Previous use

2.9 Ha Lecarrow,
Co. Roscommon

End of May
2006 Free drained soil – relatively sheltered Permanent grassland

pasture

3Ha Lough Boora Parklands 
Tullamore, Co. Offaly

Peaty Soil – Cutaway Bog Cutaway Bogland

Reed canary grass
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Plot Size Location Plant Date Site description Previous use

2.2 Ha
Killeenboy
Kilteevan
Roscommon

11th June 05
Peaty soil – mainly well drained
Top field well sheltered Bottom field
partly sheltered.

Permanent grassland
pasture

1 Ha
Carrowbetty
Castlerea
Co. Roscommon

20th April 2005
Mixed Soil –
Sheltered from north, exposed on all other
sides.

Permanent grassland
pasture

Lough Boora Parklands 
Tullamore, Co. Offaly

Peaty Soil – Cutaway Bog Cutaway Bogland

Partners involved in implementing the action
Partner name Country Role in implementing the action Place(s) implemented
Lead Partner,  AFLOPS,
Évora University

Portugal Installation  of  Cynara  cardundulus and  Arundo
donax, and accomplishment  of its  maintenance and
harvest.

Portugal (Herdade da Apariça, Beja;
Herdade da Ferraria, Sesimbra;
Quinta do Rosário, Santarém;
Herdade das Escatelas, Estremoz).

IGER Wales
AFG Spain
Mid South Rosc. Ireland Trial Crops Miscanthus/RCG/Willow Ireland, BMW Region
Description of the results achieved
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Portugal (ISA, AFLOPS, UÉvora)
Cynara cardunculus and Arundo donax were installed in Portugal in almost a total area of 300 ha. The two areas with
Arundo donax were very different from each other in what concerns water availability, but in either of each the culture
establishment was successful. Considering the low productivity the Arundo donax culture was abandoned.
Cynara cardunculus is known as a Mediterranean crop with high biomass production, as so, was implemented in large
scale for energy purpose. It was observed that after installing in a field with ecological, edapho-climatic homogeneous
conditions, the crop presented different values of biomass production in the same field and the harvested yield biomass
was  lower  than  expected.  One  of  the  explanations  for  production  heterogeneity  can  be  attributing  to  the  genetic
differences in the seeds used for the installation. The harvesting machinery used left a significantly aerial biomass in the
field, reducing the biomass yield. As so, breeding research and mechanization improvements needs to be developed in
future actions. 

Based on values obtained in the Cynara fields its possible to achieve an estimation production cost:
Installation Costs (soil preparation, seedling and weed control): 300 – 350 €/ha
Harvest Costs:                                                                                         150 €/ha
Biomass Production 
               Sesimbra:                                                                        5,3 ton/ha (18% humidity); 
               Beja:                                                                                9,5 ton/ha (15% humidity)
Seed Production 
               Beja:                                                                                0,5 - 1 ton/ha

Spain (AFG)
The results in each one of the three big groups before described were very different and varied depending on multiple
factors. As a summary, we indicate the next conclusions: 

- The cultures installed in marginal lands, mainly forest, had poor productivity results, or, in some cases, there was
no production at all. The causes are variable but it is possible to conclude that the edaphic poverty of the ground forces to
make multiple works of fertilization and calcareous amendments (aspect that burdens the viability of the cultures from the
economic and ecological point of view). In addition, their high competition with vegetal species far better adapted, as
well as their great palatability causes that they were eaten by wild animals like horses, roe deer, etc.

- The measurements of installed cultures, as E. nitens or A. donax threw very high results and corroborate the field
observations that indicate highly productive species.
The  installed  plots  of  cultures  such  as  Cynara  cardunculus or Sorghum bicolour in  agrarian  land  showed  a  good
adaptability of the land although in some cases the climatic conditions were adverse.

UK (IGER)
Miscanthus and other crops were established including on marginal land in west Wales. The crop was slower to establish
on more marginal land but given time (eg. by the third year) was producing substantial yields of biomass. There was
substantial variation in the performance of the different Miscanthus varieties. For example at the Aberystwyth site yields
of two genotypes were 6 and 10 oven dry tons (ODT) per hectare, whilst Miscanthus x giganteus and two new varieties
yielded approximately 11-14 ODT per ha. These figures are very impressive yields given that the soil (very stony) and
climatic conditions are marginal for most forms of agriculture. This study indicates the potential of Miscanthus as a crop
for farmers in Wales.

Ireland (Mid South Roscommon Rural Development) 
The project facilitated learning a knowledge regarding the usefulness and adaptability of selected non-food crops.  The
findings of the crop trials in Ireland are briefly summarised as follows (further detail is available);

Miscanthus characteristics: perennial crop, high establishment cost, low cost to maintain, harvest and dry, vulnerable
to late frost, competition from grassy weeds in the establishment year can be a concern, unsuited to marginal land or peaty
soils, better performance in better soil).

Miscanthus Costs Per HA

Year 1 2 3 4 5 6 7 8 9 10 11

Cultivation 200 0 0 0 0 0 0 0 0 0 0

Herbicides 0 0 0 0 0 0 0 0 0 0 0

Rhizome Supply and Planting 2500 0 0 0 0 0 0 0 0 0 0

Mowing 0 0 60 60 60 60 60 60 60 60 60

Baling 0 0 80 160 240 320 320 320 320 320 320

Total Outgoings � 2700 0 140 220 300 380 380 380 380 380 380
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Projected Return

Year 1 2 3 4 5 6 7 8 9 10 11

Total Outgoings 2700 0 140 220 300 380 380 380 380 380 380

Grant 1031 344 0 0 0 0 0 0 0 0 0

*Energy Sup. 45 45 45 45 45 45 45 45 45 45 45

Yield � 60/T 0 0 300 600 900 1200 1200 1200 1200 1200 1200

Total Returns 1076 389 345 645 945 1245 1245 1245 1245 1245 1245

Earnings -1624 389 205 425 645 865 865 865 865 865 865

Cumulative Earnings -1624 -1235 -1030 -605 40 905 1770 2635 3500 4365 5230Each
holding can claim an €80 per ha. Top up of this payment to a maximum of €3,000 per holding. i.e. a total of 37.5 ha. can be grant
aided in this manner.   

Willow characteristics     : Short Rotation Coppice harvested every 2-3 years, high establishment cost, easy to maintain,
drying needed (estimates of drying costs � 8-12/tonne), burns very well, suitable for marginal land but unsuited to peaty
soil, hard access required for harvesting, vulnerable to pests e.g. Willow Beetle.

Summary Costs for Establishment of Willow

Ground preparation. Herbicide, Ploughing, power harrow and roll 180

Mechanical planting. Carriage, tractor and step planter hire 450

Willow cutting. 15,000 cuttings/ha, carriage and cold store 1380

Post planting residual herbicide and leather jacket control 210

Cut back, after first year’s growth. Reciprocating finger bar mower 45

Weed and pest control, including post cut back herbicide and 

Post planting leatherjacket control 225

Total establishment costs €2,490/ha

With fencing €3150/ha
NB: Rabbit fencing may be required @ approximately € 4.20/m. The total cost for fencing should be calculated on a project-by-project
basis, as it is dependent upon field size and shape and the local rabbit/hare population. 

        Reed Canary Grass Characteristics : strong perennial rye-grass, relatively low establishment cost, weed competition
in the establishment year can be a concern, low cost to harvest and dry, high ash content, ability to adapt to diverse soil
conditions, susceptibility to frost is low.

Economics of growing RGC were not calculated during this project, as the plot is not yet matured. The additional use of
the crop as a vegetation filter for municipal wastes has the potential to add value to the product as in the case of willow
and has the potential to alter radically the economic sustainability of the crop.

Key dates of the action
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Portugal (ISA, AFLOPS, UÉvora)
October/2004 – Soil preparation, seedling and weed control in the Plot 1 of Herdade da Apariça (Beja)
February/2005 – Soil preparation, seedling and weed control in the Plot 2 of Herdade da Apariça (Beja) and  in Herdade
da Ferraria (Sesimbra)
December/2005 and January/2006 - Soil preparation, seedling and weed control in Herdade das Escatelas (Estremoz)
March/2006 – April/2006 – Soil preparation, seedling and weed control in Quinta do Rosário (Santarém)

Spain (AFG)
The dates of accomplishment of this action were continuous during the elaboration of the present project ECAS. Each
species has a specific time for each cultural treatment made, thus for example during the spring 2006 we settled sorghum
plantations or cane, during autumn 2005 and 2006 we made thistle plantations. In addition, each location has different
periods for the installation of cultures due to the climatic specificities of each zone.

UK (IGER)
The project was performed across all four years. The main plantings were in 2004, the first full growing season once
sufficient plant materials were available for replicate blocks at multiple sites. The crop after this was maintained and
monitored for establishment and performance.

Ireland (Mid South Roscommon Rural Development) 
Planting dates as above:
Meetings were held on the following dates.
· 13/05/04 Local Steering Group meeting in Roscommon
· 06/07/04 Local Steering Group meeting in Roscommon
· 26/07/04 Local Steering Group meeting in Roscommon
· 08/11/04 Local Steering Group meeting in Teagasc Office, Roscommon
· 29/11/04 Local Steering Group meeting in Teagasc Office, Roscommon
· 10/03/05 Local Steering Group meeting in Roscommon
· 23/05/05 Local Steering Group meeting in Roscommon
· 28/05/05 Partner management meeting in Roscommon
· 08/01/06 Local Steering Group meeting in Roscommon
· 27/03/06 Local Steering Group meeting in Boora
· 26/06/06 Local Steering Group meeting in Roscommon
· 31/07/06 Local Steering Group meeting in Castlerea
· 10/11/06 Local Steering Group meeting in Roscommon
· 05/04/07 Local Steering Group meeting in Roscommon

Justification of any discrepancies between the action as planned and as implemented, if any

Portugal (ISA, AFLOPS, UÉvora)
The most relevant discrepancy is that the installed area with energy crops in Portugal was around 20% of the proposed
area (1.000ha), mainly because this action was very much dependent on the acceptance of the agricultural producers to
install  energy crops,  of  land availability  and because  of  the fact  that  at  the beginning of  the  project  there was  an
adaptation lack of agricultural incentives to non-food crops in Portugal. Another very important question, was the fact
that these crops were new to the agricultural producers and the first production results were lower than the expected
(15-20 ton d.m./ha).  The first  results  obtained in the  Cynara cardunculus areas (in Beja), installed under the ECAS
project, were 10 ton /ha, and according the previous studies developed by the Universidad Politécnica de Madrid the
production expected was 15-20 ton d.m./ha. The difference between the production expected and the production obtained
was significant,  so the promotion work of those energy crops became difficult,  because the most part of the farmers
preferred to install crops that already knew, like wheat, corn or sunflower.

Spain (AFG)
Many of the discrepancies between the initial operations planned and the ones actually made were logical and as a result
of testing species in marginal zones. Indeed, at the beginning of the project, we pretended to know the difficulties to
locate certain species or to take them to lands of poor aptitude, and, in fact, because we wanted to know the limit to install
the cultures, there have been results, in some cases, poor but also highly enlightening. 
We can affirm that two abnormal periods that took place throughout the accomplishment of the project have been an
important determining factor for the correct development of the project There was a first period of drought in 2006 that
conditioned the development and growth of some plantations and later the great period of rains between end 2006 and
beginning 2007 that damaged the germination of thistle due to evident problems of waterlogging
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UK (IGER), Ireland (Mid South Roscommon Rural Development) 
No discrepancies.

Total cost of the action (in Euros) including VAT

299 412.99 €
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)
Action NATURE OF THE ACTION

2 Productivity evaluation of the installed species

Expected results (according to the Application Form)

Portugal (ISA, AFLOPS, UÉvora)
The objectives of this action were:

- Access the seed yield potential of cardoon (Cynara cardunculus L.) for biodiesel production. 
- Evaluate the potential of fresh and dry stem yield of sweet sorghum (Sorghum bicolor L. Moench) for bioetanol

production as affected by irrigation treatments, different varieties, and also different planting dates.
- Obtain the assessment of the performance of Cynara cardunculus, in what concerns seed and biomass production,

under different ecological, edaphic and climatic conditions, considering different management models.
It was applied a methodology for sampling at two farms, for biomass estimation; and harvesting of the crop where it

was determined the real biomass. 

Spain (AFG)
In this action the following performances were basically pursued:

- To analyze the productivity of the cultures according to the different analyzed geographic areas.
- To study and validate the methodology used for the cultural treatments of the culture and the management of this

information.

UK (IGER)
To assess the performance of Miscanthus on marginal land in Wales. New varieties in addition to Miscanthus x giganteus
were compared. As farmers are or will often be paid on the basis of energy content of the crop it was also considered
important to develop and apply techniques for measuring crop quality.

Ireland (Mid South Roscommon Rural Development) 
Partnerships were created among producers, final transformers and consumers resulting in the establishment of a new
Biomass-fuel supply company.  Also significant co-operation between the project SG and BNM realised huge potential
for this sector in the future. Transnational partnerships also facilitate a very important exchange of information and best
practice which added value to the efforts in Ireland.

Describe the way in which the action was implemented

Portugal (ISA, AFLOPS, UÉvora)
With respect  to  cardoon,  two  fields  were  sampled  (Ferraria  and Apariça  farms)  in the  second year  (2006) of  crop
installation. In the first year the yield was negligible since most of the plants did not go flowering. In both places transects
of 10 m were harvested. In each transect the following variables were recorded: nº of plants, and nº of heads that were
harvested and processed in a laboratory (Pasture and Forage Technology Lab.) of the  University of Évora for grain yield
components  evaluation. The methodology used  for  biomass  determination was  proposed by the Associated  Partner,
Universidad Politecnica de Madrid (Prof. Jesús Fernández). During the harvest, the productivity of the several tested
operations and the respective production obtained were also measured. A comparison of the results (ton/ha of biomass
and seeds) obtained with the sampling and the obtained in a real harvesting context has been made, and it was possible to
conclude that the production harvested has fallen far short of predicted with the sampling.

Concerning to sweet sorghum, three kinds of field trials were conducted in 2005 and 2006 at the Experimental Research
Center of Mitra (University of Évora). The first trial was concerned with the evaluation of the potential of the crop grown
under different irrigation treatments (1500, 2500, 3500, and 4500 m3 ha-1) applied with drip irrigation. The second trial
was about varieties evaluation, and was also conducted for two years. In the first year the following were evaluated:
Brandes, Dale, India, Ramada, Rio, Theis and Wray. In the second, the varieties compared were Brandes, Theis, India,
Rocket and Nicole. The trial about planting dates also conducted for two years consisted in the following treatments: May
17, May 31, June 14, and June 28. In all the experiments, the following variables were determined: soluble solids content
of stem juice; sugar content in 2006; fresh and dry stem yield; dry matter yield in leaves and inflorescences.

Spain (AFG)
Once identified the different study areas, we proceeded to make the cultivation of the different species, in the suitable
dates and with the typical agrarian machinery of the area. During the following months the state and the evolution of the
cultures  was  observed,  that  in  some cases and as we have  already commented,  were unviable.  Later  we made the
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measurement fulfilling certain protocols of the installed plots. In addition, we also measured the growth and productivities
of some cultures, as eucalyptus and cane. These were located in plots installed before the beginning of the project which
provided the possibility of measuring plots of E. nitens of 5 or the more years old or of Arundo donax.

UK (IGER)
Five varieties of Miscanthus were planted at four sites in a replicated plot design to enable an assessment of the potential
of this crop in Wales. The crop was harvested annually for an evaluation of yield and biomass quality. Harvested biomass
was chipped using a modified silerator, oven dried and milled ready for chemical analyses. 
Wet chemical methods were used to measure biomass quality in terms of chemical composition and the relative contents
of  lignin,  cellulose  and  hemicellulose  determined.  This  work  was  also  expanded  to  include  the  development  and
application of high throughput techniques such as near and Fourier transform infrared spectroscopies. The infrared spectra
were analyses by principal component  analysis  (PCA) to identify  those samples which should be used to build the
chemometric model for prediction of the remaining and future samples. To increase the range of samples available for
analysis and make the models as robust as possible, samples from sources such as the European Miscanthus Improvement
(EMI) initiative were also exploited which comprised 15 genotypes grown at 5 sites and 2 harvest dates (Autumn and
Spring).  Chemometric techniques combining near infrared reflectance spectroscopy (NIRS) and conventional chemical
analyses were used to construct calibration models for determination of acid detergent lignin (ADL), acid detergent fibre
(ADF), and neutral detergent fibre (NDF) from sample spectra. Results generated were subsequently converted to lignin,
cellulose and hemicellulose content and used to assess the genetic and environmental variation in cell wall composition of
Miscanthus. The cellulose and hemicellulose content of samples were derived by subtracting corresponding values from
the predicted values generated for lignin, ADF and NDF analyses. Given that ADF consists of cellulose and lignin, and
NDF  is  comprised  of  cellulose,  hemicellulose  and  lignin,  the  cellulose  and  hemicellulose  content  of  samples  are
calculated by the equations: Cellulose = ADF – ADL; Hemicellulose = NDF – ADF.

Ireland (Mid South Roscommon Rural Development) 
The specific actions involved in this evaluation of the productivity of the installed species include the following:

 - Analysis of the productivity of the crops in accordance with the considered area
-  Evaluation  of  different  business  models  in  terms  of  transferability  and  suitability  to  supporting  sectoral

development in the region. 
- Specific logistical issues will be identified and investigated as to how they interact with each other and impact on

the viability of the industry as a whole
- In order to understand the potential opportunities for this industry it is essential  to quantify how much of the

resource is produced and what amount is actually available for energy use. It is also essential to understand how this is
likely to change in the future and the form in which the raw material will be made available.

Each farmer maintained a log book for each crop trial recording in text and photographs of every aspect of the growing
cycle, maintenance, yield, harvesting details etc.  Regular site visits were also conducted by members of the SG, with
advisory expertise sought as required.  Outcomes were recorded in a project report detailing all learning, environmental
and social issues, good practices etc.

Partners involved in implementing the action
Partner name Country Role in implementing the action Place(s) implemented
Lead  Partner,  AFLOPS,
Évora University

Portugal Participation on the field sampling work and assessment
of  the  productivity  of  Cynara  cardunculus in  a  real
context.

Herdade da Ferraria (Sesimbra),  Herdade da
Apariça  (Beja)  and  Quinta  do  Rosário
(Santarém).

IGER Wales
AFG Spain
Mid South Rosc. Ireland
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Description of the results achieved

Portugal (ISA, AFLOPS, UÉvora)
The results obtained of biomass considering a real context harvesting in the both places, Herdade da Apariça (Beja) and
Herdade da Ferraria (Sesimbra), were the following:

Herdade da Apariça 
2006 – Biomass: 9 ton /ha
2006 – Seed: 0,5 - 1ton/ha
2007 – Biomass + Seed: 9,5 ton/ha

Herdade da Ferraria
2006 – Biomass: 5,3 ton/ha
2007 – A mouse attack destroyed around 70% of the plants. The area was harvested, but the production obtained

was insignificant.

The values of seed yield  obtained from cardoon sampling at Ferraria and Apariça farms were 1 065 and 490 kg ha-1,
respectively. The higher values at Ferraria farm might be explained by a greater homogeneity of the plant population in
that location. These values are not very much different from what is possible to reach with the traditional crop sunflower
that has to be planted every year. Although, oil content of cardoon seeds (25%) is much lower than for sunflower (>40%).
Even though, cardoon might have a space in Mediterranean region, after technical practices improvement, mainly if it can
be grown and survive in marginal soils.

With respect to sweet sorghum results, it was clear that the best values were reached with the higher irrigation treatment
(4500 m3 ha-1). Over the period of two years, the most productive varieties were the following: Wiley, Dale and Theis.
This one was the most interesting because at the end of life cycle it was possible to observe that after the variety India
was the one showing greater seed yield, what makes possible seed production under Portuguese conditions. Most of the
other varieties did not go flower. The planting dates that pointed out for the best yields were the ones performed in May.
The best values of fresh and dry stem yields were about 100 and 20 t ha-1 respectively while for sugar yield was around  6
t ha-1. The increase of the area with this crop will depend on the elimination of the following constraints that can affect its
viability in the Mediterranean conditions: low seed availability in the market for the most productive varieties, difficulties
in harvesting mechanization, and lack of a processing unit for this kind of raw material.

Spain (AFG)
The obtained results are variable depending on the species studied and on the location. In general, we can mention the
following obtained results: 

- Arundo donax: in its small area of natural distribution it is a very productive species, getting higher growths than
expected and is one of the most profitable cultures from the economic point of view due to its double condition: its high
productivity and its character of perennial and with reproduction by rhizomes.

-  Sorghum bicolour: it  is  a  species  with  an  ample  area of  distribution in Galicia.  Nevertheless  is  demanding
regarding climatic and edaphic constraints and demands lands with a good aptitude. Its productivity is variable depending
on the selected subspecies and is very dependent on the precipitation regime, what conditions its productivity. 

- Cynara cardunculus: its area of distribution is very related to the Galician area with Mediterranean characteristics.
Its plantation was subject to periods of drought and excess of precipitations, but it demonstrated its capacity of adaptation
to dry and poor lands. 

- Eucalyptus nitens: it is a forest species that showed its great productive capacity and its great plasticity to different
locations. A handicap was its smaller capacity of stool sprout in front of other species.

UK (IGER)
Yields of two Miscanthus and other  crops were established including on marginal  land in west  Wales.  Variation in
biomass quality was determined in different biomass crops and in different types of Miscanthus making some potentially
more suitable for  thermochemical  conversion,  i.e.  for heat or  electricity (the current  market  in the UK),  and others
potentially more suitable for fermentation to liquid transport fuels. For example lignin content varied from 6-11.5% using
the ADL method; cellulose content varied from 33-53%; hemicellulose content  from 24-34%. Most  of the variation
appeared to be explained by differences in genotype, particularly for lignin with some differences between sites for
cellulose and hemicellulose also. Miscanthus is normally harvested in late winter/ early spring as there are crop quality
improvements for combustion in the form of reduced moisture content, potassium and chloride concentrations. At the
same time lignin and cellulose contents tended to increase over the winter whilst the hemicellulose content tended to
remain relatively constant. The R2 (coefficient of determination), indicating the quality of the fit of the wet chemistry
analyses to the predicted values using chemometrics were 82% for lignin, ADF 95% and NDF 96%. 
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Ireland (Mid South Roscommon Rural Development)
Regarding Miscanthus in Ireland
Miscanthus offers many of the attributes of an ideal energy crop: high dry matter  yield,  perennial  growth,  efficient
conversion of radiation to biomass, efficient use of nitrogen and water and good pest and disease resistance.
C4 plants are theoretically the most efficient type known in their conversion of sunlight energy into biomass energy.  This
process results  not  only  in  a  higher  potential  efficiency  of  energy  conversion,  but  also  of  nitrogen  and water  use.
However, few plants in temperate climates, such as that of Ireland, use this more efficient process. One exception is
Miscanthus. Though in theory Miscanthus comes the closest to the specified ideal fuel crops, it has disadvantages in
practice when cultivated in cool temperate climates. Miscanthus has photosynthetically competent leaves at 10 degrees.
Below this temperature low yields may be obtained.
Miscanthus is annually harvested giving an annual income to the farmer and an annual supply of heating fuel, although
has been found that the emergence can be as low as 60% on first planting and in all cases observed during this project, re-
planting was necessary in the second year. The potential for Miscanthus has now been recognised by the Irish government
and the crop is now eligible for planting support under the Irish Energy Crop Grant Scheme.  The end use of a fuel will
determine its final form, e.g. shredded bales of biomass for straight combustion, pellets made from biomass and industrial
binding agents for co-firing with coal.

So far only existing equipment has been used for harvesting Miscanthus. Costs of harvesting depend very much upon the
chosen methods and the associated labour costs.

Regarding Willow in Ireland
The main advantage of producing energy from willow is that it does not increase the amount of carbon dioxide or other
greenhouse gas in the atmosphere.  Burning plant material releases only the same amount of carbon dioxide as was taken
up when the tissues were being formed by photosynthesis.  Willow contains very little sulphur and therefore combustion
does not create major problems or sulphur emissions or acid rain.
Willow has several other characteristics that make it ideal for woody crop systems, including high yields obtained in a
few years, ease of vegetative propagation, a broad genetic base, a short breeding cycle, the ability to re-sprout vigorously
after multiple harvests and the energy obtained from willows can be 20 times as much as the energy used to grow the
crop.  As  well  as  providing  an  energy  source,  willow can be  used  as  a  vegetation  filter  during  bio-remediation  of
wastewater or contaminated land.  Willow can use up nitrates and phosphates from the soil moisture.  As the plants are
not grown for food they can be irrigated with contaminated water or fertilised using sewage sludge. The wastewater from
municipal treatment works and leachate from landfill sites can be used.  This process can add value to the crop as a gate
fee of €30/T can be charged. In addition to these other advantages, short rotation coppice willow crops in Ireland require a
reduced chemical input when compared to conventional arable crops, it can provide an alternative use of agricultural land
and can increase biodiversity. On the down side, growing willow will require a high initial investment and normally no
income will accrue until the end of the third year. 
Another disadvantage associated with the use of SRC willow as a fuel is that the willow has high moisture content at
harvest (approx. 50%), which has to be reduced by drying prior to conversion.  A higher moisture content results in a
higher cost of drying the material. The end use of a fuel will determine its final form, e.g. shredded bales of biomass for
straight combustion, pellets made from biomass and industrial binding agents for co-firing with coal or peat.
For willow harvesting, chipping and transporting within the farm, the cost estimated is around €25 per tonne (the costs
will of course depend on the scale of plantation and the methods used).
Economics of growing SRC willow as a fuel are extremely marginal.  The additional use of willow as a vegetation filter
for municipal wastes has the potential to add value to the product and has the potential to radically alter the economic
sustainability of the crop.

Regarding Reed-Canary Grass in Ireland
This crop is suitable for much of the marginal land in Ireland. The susceptibility to frost is low which is a big advantage
for cultivation in Ireland. There is no commercial experience with this potential crop, and the ECAS plots are the first
trials to be conducted in this region. However, relative to Miscanthus and Willow, establishment costs appear to be fairly
reasonable at present (approximately � 600 per Ha). Harvesting is also economical as existing grass harvesting machinery
and equipment is ideally suited. Economics of growing RGC were not calculated during this project, as the plot is not yet
matured. The additional use of the crop as a vegetation filter for municipal wastes has the potential to add value to the
product as in the case of willow and has the potential to alter radically the economic sustainability of the crop. The end
use of a fuel will  determine its final form, e.g. shredded bales of biomass for straight combustion, pellets made from
biomass and industrial binding agents for co-firing with coal or peat.
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Key dates of the action

Portugal (ISA, AFLOPS, UÉvora)
Cardoon crop yield evaluation – August to September  2006
Harvesting tests and productivity assessment – August-September/2006 and August-September/2007
Sweet sorghum field trials – May to November  2005 and 2006

Spain (AFG)
The dates of measurement of the productivities were different depending on the species but, in general, the following ones
can be mentioned: 

Arundo donax: it was measured at the end of its vegetative period, that is to say, in the months of winter, and we
measured its plots between January 2006 and February 2007. 

Sorgum bicolour: its growth takes place from spring to the end of summer. Different varieties and hybrids from
sorghum accept several annual cuts so they must be measured when the plant has grown in height and has fructified and
this happened between June 2006 and August 2007.

Cynara cardunculus: its natural cycle makes that the species must be measured when is fructified, what happened
between June 2006 and August 2007. 

Eucalyptus nitens: its cycle of growth is between end of winter and autumn, so it must be measured in winter,
specifically between the months of November 2005 and December 2007.

UK (IGER)
The development and application of the biomass quality measurements occurred throughout the project from 2004-2007.
In the earlier part of the project methods for evaluating chemical composition were compared and calibration sets build
up. In the later part of the project the techniques were applied.

Ireland (Mid South Roscommon Rural Development) 
Meetings were held on the following dates.
· 13/05/04 Local Steering Group meeting in Roscommon
· 06/07/04 Local Steering Group meeting in Roscommon
· 26/07/04 Local Steering Group meeting in Roscommon
· 08/11/04 Local Steering Group meeting in Teagasc Office, Roscommon
· 29/11/04 Local Steering Group meeting in Teagasc Office, Roscommon
· 10/03/05 Local Steering Group meeting in Roscommon
· 23/05/05 Local Steering Group meeting in Roscommon
· 28/05/05 Partner management meeting in Roscommon
· 08/01/06 Local Steering Group meeting in Roscommon
· 27/03/06 Local Steering Group meeting in Boora
· 26/06/06 Local Steering Group meeting in Roscommon
· 31/07/06 Local Steering Group meeting in Castlerea
· 10/11/06 Local Steering Group meeting in Roscommon
· 05/04/07 Local Steering Group meeting in Roscommon

Justification of any discrepancies between the action as planned and as implemented, if any

Portugal (ISA, AFLOPS, UÉvora)
In respect to cardoon, after biomass determination by sampling, it was expect higher biomass results after harvesting. One
important aspect was the low humidity of the plants (inducing to a higher lost of the light material in the cardoon head),
other involved the harvesting it self, the head cut was high due to stony soil, which means that the thicker part of the
steam stayed in the field. The harvesting process needs to be improved.

Spain (AFG)
We did not find discrepancies between what was expected and the real results. We could confirm and quantify the growth
of Eucalyptus nitens and common cane, and we could test sorghum and thistle in new locations for these cultures. In some
cases the cultivation of these species was not viable, but precisely we wanted to know its capacity to settle in difficult
lands, thus there was no discrepancy from what was initially planned since the viability of the culture was not a possible
option.

UK (IGER), 
No discrepancies were found.
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Ireland (Mid South Roscommon Rural Development)
No discrepancies were found.

Total cost of the action (in Euros) including VAT

383 719.80 €
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)
Action NATURE OF THE ACTION

3 Delineation and implementation of methodology and equipment for harvesting/hauling off, eventual
transformation and transport of the resulting product for the consumer unit

Expected results (according to the Application Form)

Portugal (AFLOPS)
To obtain a logistic system tested and applied on the land, from the supply to the final consumer of biomass and biodiesel
for the substitution of fossil fuels in the energy production.

Spain (AFG)
With this action we pretended to determine the design and the development of the methodology previously analyzed and
that of the installation and harvesting operations. For this reason the performances that had to be carried out are the
following ones: 

- Development of the appropriate methodology for the cultivation and harvesting of the cultures.
- Analysis of the current machinery in the market.
- In case of little aptitude of the current machinery, one has to study their necessities of modification.
- Estimation of the costs and the productivities of the species.

Describe the way in which the action was implemented

Portugal (AFLOPS)
Considering the specific  characteristics of  Arundo donax and  Cynara cardunculus,  this  action was executed by the
following phases:

1. Analysis of the several possibilities of installation, respective implementation and identification of the best option.
The options analysed were:

2. Analysis  of the several  possibilities of harvesting,  considering the traditional  machinery available,  respective
implementation and identification of the best option. The options analysed were:

3.  Analysis of the best option for transportation considering the final product (chips, bales, seeds).

Spain (AFG)
For the development of this point we have made the following actions during the project:

-  Analysis  and  elaboration of  protocols  of  plantation  of  the  studied  species,  as  well  as  the  study of  the  best
possibilities for the collection and transport of the final product.

- From the beginning, we tried to use the current machinery in the Galician agrarian sector, so that, it could be used
in the different farm workings. We did our outmost to promote the mechanization, with the objective to diminish the
necessary work force for the development of the works.

- In some cases, like with sorghum, the existing machinery fulfils perfectly the necessary work. In other cases, like
with thistle, it was necessary to make slight modifications in some of the machines and we have identified in which cases
these modifications are needed.

- For all the cultures we have determined its economic cost of installation and then the productivity of the different
cultures. Another of the functions developed is the study of the costs of harvesting, which are generally considerably
inferior to those of installation of the culture.

Partners involved in implementing the action
Partner name Country Role in implementing the action Place(s) implemented
AFLOPS Portugal Responsible  for  identification,  in  Portugal,  to  give

support to the agricultural producers on the identification
of  the best  option  to,  install,  manage and harvest  the
energy crops selected.

Herdade da Ferraria (Sesimbra), Herdade da
Apariça  (Beja)  and  Quinta  do  Rosário
(Santarém).

AFG Spain
Description of the results achieved
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Portugal (AFLOPS)
The results obtained were very conclusive and considering that nowadays the Cynara seeds are not yet valorised by the
market, the best option is to install with a classical preparation of soil and harvest with a forage harvester for biomass
production.

Spain (AFG)
The obtained results can be considered satisfactory in many cases, and in all cases they contributed with very useful
information to know and to improve the different aspects in the viability of the cultures. In general, it is possible to affirm
that Eucalyptus nitens is an interesting species from the productive point of view but it has a strong limitation in its little
capacity to sprout, what limits very much its profitability. 
The thistle is a typical species of dry cropland, so its production per hectare is relatively low if measured in tons of dry
matter per hectare and year. Besides, in the process of harvesting there were deficiencies in the process what questions its
current profitability. 
The sorghum is a species with tight profitability in Galicia due to its perennial character needing annual plantation what
reduces its profitability. In addition, it has problems of conservation in its use in processes of ethanol production. 
The cane is a very productive species, easy to collect and of difficult installation, but it only needs a unique installation
each 10-15 years. Nevertheless, the competing cultures in their area of natural distribution, the high value of the ground
and the characteristics of the property prevent their extensive use. 
None of these species, except Eucalyptus nitens is valid in forest or marginal land.

Key dates of the action

Portugal (AFLOPS)
October/2004 – Soil preparation, seedling and weed control in the Plot 1 of Herdade da Apariça (Beja)
February/2005 – Soil preparation, seedling and weed control in the Plot 2 of Herdade da Apariça (Beja) and  in Herdade
da Ferraria (Sesimbra)
December/2005 and January/2006 - Soil preparation, seedling and weed control in Herdade das Escatelas (Estremoz)
March/2006 – April/2006 – Soil preparation, seedling and weed control in Quinta do Rosário (Santarém)
March/2007 - Soil preparation, seedling and weed control in Casal Moura and Várzea dos Covões (Alenquer) and Monte
do Zambujal (Montemor-o-Novo)
April/2007 - Soil preparation, seedling and weed control in Quinta do Pé do Monte (Arruda dos Vinhos)
Harvesting – August-September/2006 and August-September/2007

Spain (AFG)
This action is the most widely developed through the cycle of the project, and it is hardly possible to establish clear dates
of performance. The elaboration of protocols was one of the first documents drafted before the installation of cultures.
The measurement of protocols took place later establishing the necessary guidelines of the measurements. 
The measurement of the productivity and the cost-productivity analysis took place in the final part of the project, once the
measurements were made and the necessary information was processed. 
Therefore, it is not possible to speak of dates of action, because the processes have taken place gradually throughout all
the period of elaboration of the ECAS project.

Justification of any discrepancies between the action as planned and as implemented, if any

Portugal (AFLOPS)
No discrepancies.

Spain (AFG)
There were no discrepancies because the action basically consisted of the analysis and the data processing described in
previous sections.

Total cost of the action (in Euros) including VAT

50 815.38 €
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)
Action NATURE OF THE ACTION

4 Study and implementation of the distinct methods for conversion of the obtained products, burning of
biomass for energy production, oil production from the seeds and production of alcohol from the
biomass and oil, including laboratorial analysis

Expected results (according to the Application Form)

Portugal (ISA, INETI)
Biomass   conversion  
It was expected (i) to obtain chemical and energetic characterization of the various biomass species, (ii) to evaluate the
gasification process and to characterize the gas obtained from cardoon and Arundo in fluidized bed gasification (iii) to
evaluate the combustion process in fluidized bed and to determine the flue gas emissions from combustion of cardoon and
Arundo.

Biodiesel production  
It  was  expected  (i)  to  extract  and  characterize  the oil  obtained  from  cardoon  seeds  from different  stands,  (ii)  to
characterize this oil in terms of physic-chemical parameters and (iii) to produce biodiesel (fatty acid methyl esters) from
this oil.

Ireland (Mid South Roscommon Rural Development)
This component was concerned with the integrated analysis of the technical and economical viability of energy from
agriculture,  considering  the  potential  of  environmental  protection  and  preservation,  rural  development and  legal
conditioning. The research also included pathways to market for the materials produced.

Describe the way in which the action was implemented

Portugal (ISA, INETI)
Biomass conversion
Laboratory analyses to determine chemical and energetic characterization of the various biomass species, as well as ash
analysis  were  performed using  standard  methods.  The experimental  work  was  carried out  through  gasification  and
combustion test runs.
Regarding gasification process and in order to optimize the gas composition and the formation of gaseous pollutants
(namely H2S, HCl and NH3), gasification parameters (gas yield, heating value and energy conversion) were studied and
correlated with the main operational parameters (equivalence ratio, steam flow rate), at a fixed fuel flow rate and constant
temperature (850ºC), using the conditions as experienced in previous works. The gasification experimental work was
mainly undertaken using cardoon (Cynara cardunculus) but also some trials  with  Arundo donax were performed in
fluidized bed installations. In all the experimental runs, mixtures of steam and air were used at different biomass/steam
ratios, keeping constant the temperature. It was determined the gas composition of cardoon and Arundo gasification for
each trial. The gas produced leaves the reactor, passing through a cyclone to remove particulates. Tars and condensable
liquids carried by the gas are removed in a quenching system, including a condenser, a liquid collector and two glass wool
filters. Then, the gas passes through a paper filter prior to be injected to on-line CO and CO2 analysers. The gas produced
is also collected in bags to be analysed on a gas chromatograph to determine the composition particularly H2, CH4, and
other heavier  hydrocarbons with 2,  3 or  4 carbon atoms, whose total  concentration is given as CnHm. The effect  of
equivalence ratio and steam/biomass ratio on the gas composition as well as on the formation of H2S, HCl, NH3 and tars
during the gasification of Cynara cardunculus and Arundo donax in fluidized bed gasification were investigated. It was
also investigated the effect of experimental conditions on gasification reactions, through the calculation of gas yield, gas
higher  heating  value  and  apparent  energy  conversion.  These  three  parameters  were  named  as  gasification output
parameters.
Combustion trials, under fluidized bed conditions, of cardoon and  Arundo, which were produced in the scope of the
project, and mixtures of cardoon and a forestry biomass specie, Eucalyptus, to evaluate eventual benefits from potential
synergies  regarding combustion,  gaseous  emissions  and  ash  behaviour,  to  evaluate  the  environmental  impact  of  its
utilization, were carried out. The Arundo and cardoon species were tested individually in the fluidized bed combustor to
study their combustion behaviour, in terms of gaseous emission yields and their performance as fuel. The influence of
reaction temperature, excess air and Eucalyptus and dolomite addition were also investigated and correlated with the gas
composition and emissions of Cl, NOx and SO2. The bed temperature was around 730-750ºC, with an excess air varying
in the range of 20-50 %. Flow rate ratio between primary and secondary air was kept constant, with 30% primary air and
70% of secondary air. Continuous measurements for O2, CO2, CO, NOX, SO2 were carried out in flue gases leaving the
combustor  and  the  chlorine  content  was  determined  through  bubbling  combustion  gases  in  a  sampling  train  with
impingers, using distilled water as sampling solution. In some runs dolomite was used to evaluate its effects in reducing
bed agglomeration tendency and gaseous pollutant emissions. 
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Biodiesel production  
Oil seed from different plants were successfully extracted by solvent (hexane) and also by mechanical pressing in a screw
press.  The  oil  content  of  the  seeds and  the  extraction  yield  were  determined.  Also,  the  various  oil  samples  were
characterized in terms of the following parameters: iodine value, saponification value, free fatty acid content, density,
fatty acid composition (gas chromatography, GC), triglyceride composition (high performance liquid chromatography,
HPLC), sterol composition and content (thin layer chromatography + GC) and tocopherol composition (GC). 

Biodiesel  (Fatty Acid  Methyl  Esters,  FAME)  from cardoon oil  was  produced by transesterification of  the oil  with
methanol, using sodium methoxide as catalyst. Modelling and optimization of reaction conditions were carried out using
the Response Surface Methodology. These experiments were carried out in lab reactors, following a Central Composite
Rotatable Design (CCRD) as a function of reaction temperature, molar ratio oil:methanol and catalyst load. Samples were
taken along the reaction, FAME were separated by thin layer chromatography (TLC) and quantified by image analysis of
TLC plates. These data were used for modelling and optimization of reaction conditions using the software  Statistica,
version 6 from Stasoft, USA.

Ireland (Mid South Roscommon Rural Development)
The specific actions involved in this component include the following:

-  Analysis of the productivity and assessment of the costs of harvesting/hauling off, transformation and transport
considering the developed operations

- Study and implementation of distinct methods for conversion of the obtained products, burning of the biomass for
energy production 

- Evaluation of markets for the different species 
-  Review of the current framework within which bio-energy policy is formulated with particular attention to the

Ministerial Task Force for the national ‘Bio-energy Action Plan’ published on March 4th, 2007, and the ‘White Paper on
Energy’ published on March 12th, 2007.

Engagement of local partners Teagasc and Bord na Mona.  Facilitated trials and experiments in this.

Partners involved in implementing the action
Partner name Country Role in implementing the action Place(s) implemented
Lead Partner, INETI PortugalLaboratory analyses of biomass conversion and biodiesel

production
Laboratories at ISA and INETI installations

Mid South Rosc. Ireland
Description of the results achieved

29



INTERREG III B “Atlantic Area” 2000-2006 Final Report.

Portugal (ISA, INETI)
Biomass conversion
The experimental test runs showed that the utilization of cardoon, in pelletized form, and loose Arundo as feedstock, did
not give rise to serious operational problems related with the feeding system However, it was observed some tendency of
bed agglomeration, which could be attributed to the high content of alkali-earth metals of these biomass fuels.
Regarding gasification process, very small amounts of char were found in bed, which means that almost all Arundo and
cardoon were gasified. Analysis of the gas composition obtained from cardoon and Arundo is influenced by air and steam
flow rate. No significant differences were obtained in comparison with other biomass. However, more H2 and CO2 and
lower CO contents are produced with cardoon than with Arundo.
The rise of  air  flow rate led to a decrease of  H2 and an increase of CO2 as would be expected, due to the partial
combustion reactions. This leads to a gas with a lower calorific value but the amount of gas produced is much higher,
mainly due to the dilution effect of N2 with a decrease in energy conversion.
The increase of steam flow rate promotes the char-water reactions as well as the water gas shift reaction becomes more
effective  in producing more H2 and CO2 at  the  expense of  CO.  Furthermore a decrease in hydrocarbons should  be
obtained due to the steam reforming reactions, which were not observed. The results showed that the gas yield, energy
conversion and calorific value increases with steam/biomass ratio up to about 0.6. 
The percentage of NH3 reduction in the condenser was 80 to 99%. Between 30 - 42% of the N in cardoon was converted
to NH3 and the rest was probably retained in solid phase (cyclone + bed). Steam has a strong influence in chlorine
condensation. In fact, HCl content found in condenser increased sharply with the greater steam flow rates. Experimental
analysis carried out over “clean”  gas showed that the Cl content was nearly zero, being most of it  measured in the
condensing solution.
The tars content (around 7 g/m3) in “raw” gas is similar to those obtained with other kind of biomass fuels. The cooling
down of the gas using a water scrubber could be an interesting solution in order to retain the NH3 and HCl present in the
raw gas produced.
The cardoon combustion at industrial level should take into account chlorine content in the fuel since results obtained
showed high emission levels,  being  above the Portuguese  limit  emission values  for  general  industrial  process.  The
Arundo tests results did not have much Cl emission. High levels of NOX were obtained during burning of cardoon and
special attention should also be taken in consideration concerning this pollutant, although in industrial fluidised bed, with
a  more  effective  temperature,  excess  air  and  air  staging  control,  maximization  of  DeNOX mechanism  could  be
accomplished and lower  emissions would  be expected. Addition of  forestry biomass,  like eucalyptus,  to cardoon or
Arundo during combustion,  could enhance environmental  benefits  by decreasing SO2,  NOX and Cl  emissions.  Other
advantages  are  the  improvement  of  bed  behaviour  through  decreasing  of  agglomerating  tendencies  by  diluting  the
presence  of  alkali  elements  like  Na  and  K,  and  minimizing  other  problems  associated  with  the  low ash  fusibility
temperatures, like slagging and fouling. Consequently, it could also reduce tendency to corrosion in steam boilers.

Biodiesel production
The cardoon seeds presented an average oil content of 23.6% (dry basis). By press extraction, 97.4% of the total oil is
extracted, with large environmental  and economical benefits when compared to solvent extraction. Thus, mechanical
extraction showed to be a feasible option to the organic solvent extraction. The crude oil presented a low free fatty acid
content (0.6%) and therefore it was adequate for biodiesel production with no previous purification.
Cardoon oil is a polyunsaturated oil. Linoleic acid (C18:2) is the main fatty acid (61.6%, average value), followed by
oleic (C18:1) and stearic (C16:0) acids (23.4% and 11%, respectively). The triacylglycerol profile showed the presence of
6 different species. An average total sterol content of 4890 mg/kg was found. The sterol profile consists of 12 different
sterols  being  � -sitosterol  the  major  compound  (32.3%),  followed  by � -7-stigmastenol  (30%),  stigmasterol  (11%),
campesterol (8%) and � -7-avestanol (7%). Also, cardoon oil contains considerable amounts of ���222 mg/kg) and���(112
mg/kg) tochoferols, which are important natural antioxidants. The chemical variability of the samples showed to depend
on the stand from which the plants belong to. 
Concerning modelling  transesterification reaction conditions,  temperature,  molar  ratio  methanol:oil  and catalyst  load
showed  to  have  significant  effect  on the  production of  FAME (biodiesel),  both  at  linear  and quadratic  levels.  No
significant  interactions  between  factors  were  found.  Biodiesel  production  can  be  fitted  to  a  4-dimensional  convex
response surface, described by a second-order polynomial model. The optimum point, corresponding to a yield of 96%
FAME, after a 30-min reaction, is expected to obtain at 52ºC, using 1.4% of catalyst and a molar ratio methanol:oil of 6.5.
These values were experimentally validated.

Ireland (Mid South Roscommon Rural Development) 
- Chemical testing and combustion trail results for the crops, as well as evaluating suitability for pelleting, chipping

and transformation into other relevant densified fuel products.
-  Evaluation of the suitability of the crops in question towards co-firing in the states peat and coal fuelled power

generation stations.
- Evaluation of the economics of production, transformation and transport
-  Survey of farmers attitudes towards farming of energy crops.
- Market research into small, medium and large scale utilisation of derived products from these crops.
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Key dates of the action

Portugal (ISA, INETI)
Biomass conversion
Biomass chemical and energetic characterization: Jan 2005 - Oct 2007
Gasification Trials: Jan 2006- Oct 2007
Combustion Trials: Jan 2006- Nov 2007
Data analysis and Conclusions: Jan 2006 - Nov 2007

Biodiesel production  
Oil extraction experiments: Set 2004- Dec 2004
Oil characterization: Jan 2005- May 2007
Biodiesel production modelling and optimization: Sept 2005- July 2006
Model validation: August 2006

Ireland (Mid South Roscommon Rural Development) 
Meetings were held on the following dates.
· 13/05/04 Local Steering Group meeting in Roscommon
· 06/07/04 Local Steering Group meeting in Roscommon
· 26/07/04 Local Steering Group meeting in Roscommon
· 08/11/04 Local Steering Group meeting in Teagasc Office, Roscommon
· 29/11/04 Local Steering Group meeting in Teagasc Office, Roscommon
· 10/03/05 Local Steering Group meeting in Roscommon
· 23/05/05 Local Steering Group meeting in Roscommon
· 28/05/05 Partner management meeting in Roscommon
· 08/01/06 Local Steering Group meeting in Roscommon
· 27/03/06 Local Steering Group meeting in Boora
· 26/06/06 Local Steering Group meeting in Roscommon
· 31/07/06 Local Steering Group meeting in Castlerea
· 10/11/06 Local Steering Group meeting in Roscommon
· 05/04/07 Local Steering Group meeting in Roscommon

Justification of any discrepancies between the action as planned and as implemented, if any

No discrepancies were found.

Total cost of the action (in Euros) including VAT

315 423.31 €
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)
Action NATURE OF THE ACTION

5 Pilot-projects of biomass and biocombustibles utilization in the usual productive process of industrial
units

Expected results (according to the Application Form)

Portugal (ISA, AFLOPS)
In this action was expected to produce biodiesel in a pilot-scale reactor and test it in a demonstrative action.
Create partnerships among producers, final transformers and consumers of biomass and liquid biocombustibles.

Describe the way in which the action was implemented

Portugal (ISA, AFLOPS)
Biodiesel was produced in a 15 L pilot-plant reactor under the optimized conditions at lab-scale, referred in Action Nº
4.2. The addition of the required methanol at the beginning of the experiments or in a fed-batch process was tested. After
reaction was completed, glycerol was removed from biodiesel by water washing followed by centrifugation. 
Downstream processing of glycerol consisted of medium acidification, followed by phase separation and neutralization of
glycerol/methanol phase. After  recovery and downstream processing,  the biodiesel was characterized in terms of the
analytical properties required by EU legislation. 
This  biodiesel  was  used  in  blends with  diesel  in  a  bus  at  the  National  Agriculture  Fair  of  Portugal  in 2007,  as a
demonstrative action. 

Partnerships were created among the  Cynara cardunculus producers (Herdade da Apariça, Beja; Herdade da Ferraria,
Sesimbra and Quinta do Rosário, Santarém), the biomass consumers (SOBIEN – Bioenergy Solutions, S.A.) and final
transformers (Cement and Pulp industries).
After the harvest of Cynara cardunculus fields, in 2006, the biomass was sold to a Bioenegy Company that floweded it to
a cement industry to make the combustion tests in a real context.
The biomass from the harvest of 2007 was floweded to a Pulp Industry (ENCE Group) located in Galicia, Spain.
AFLOPS organized the demonstrative actions to promote the Cynara’s of biodiesel  use (blended with  diesel) at  the
National Agricultural Fair of Portugal in 2007.

Partners involved in implementing the action
Partner name Country Role in implementing the action Place(s) implemented
Lead Partner, AFLOPS PortugalElement-link  between  the  producers  and  the  biomass

buyers (SOBIOEN – Bioenergy Solutions, S.A.).
Herdade da Ferraria (Sesimbra), Herdade da
Apariça  (Beja)  and  Quinta  do  Rosário
(Santarém),  Cement  Industry  (SECIL,
Setúbal)

Description of the results achieved

Portugal (ISA, AFLOPS)
The reaction rate of biodiesel production in the pilot-plant reactor was lower than the values achieved in small-scale
reactors. This is ascribed to mass transfer limitations when scale-up is done. Reaction equilibrium was attained after 90
min reaction time. The fed-batch addition of methanol slightly improved the reaction yield.
The properties of biodiesel were within the UE legislated range for biodiesel. It was successfully used in blends (B5) with
diesel in a bus at the National Agriculture Fair of Portugal in 2007, as a demonstrative action. 

The results that we could achieved with the execution of this action were:
- Creation of a partnership between all the actors of this value chain;
- The guarantee of biomass flowing from the producers to an industry that produces energy from energy crops

biomass;
- It’s was possible to obtain a better price for Cynara biomass (chips) in comparison with the residual forest biomass

prices practiced in Portugal, mainly because of the fact that from a dedicated culture for biomass production it’s possible
to obtain chips with a lower size and cleaner than forest residual biomass (and also if it is well dried).
Key dates of the action
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Portugal (ISA, AFLOPS)
Pilot-plant reactor experiments: Sept 2006- Jan 2007
Downstream processing: Sept 2006-March 2007
Biodiesel characterization: April 2007- May 2007
Demonstrative action: June 2007

Establishing of the partnership between producers/consumers/final transformers – August-September/2006 and August-
September/2007
Demonstrative action: June 2007

Justification of any discrepancies between the action as planned and as implemented, if any

No discrepancies were found.

Total cost of the action (in Euros) including VAT

17 795.80 €
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)
Action NATURE OF THE ACTION

6 Integrated analysis of the technical and economical viability of the alternative options

Expected results (according to the Application Form)

Portugal (ISA, AFLOPS)
Reports of Economical Viability Analysis and analysis of the diverse solutions assayed for the production and distribution
of renewable energies.

Describe the way in which the action was implemented

Portugal (ISA, AFLOPS)
Firstly,  was  developed  a  study  about  the  contribution  of  the  liquid  biofuels  for  the  future  agricultural  and  rural
development  of  Portugal,  and  after  based  on  all  the results  obtained  with  the  culture  of  Cynara  cardunculus and
considering the diverse solutions assayed for the harvesting, it was elaborated the respective Economical Viability Study.

Partners involved in implementing the action
Partner name Country Role in implementing the action Place(s) implemented
Lead Partner, AFLOPS Portugal
Description of the results achieved

Portugal (ISA, AFLOPS)
Reports of Economical Viability Analysis of Cynara cardunculus crop.

Key dates of the action

Portugal (ISA, AFLOPS)
Study of the contribution of liquid biofuels for the future agricultural and rural development of Portugal (11-12/2004 and
01/2005).
Reports of Economical Viability Analysis of Cynara cardunculus culture (March – April/2007).

Justification of any discrepancies between the action as planned and as implemented, if any

Portugal (ISA, AFLOPS)
No discrepancies.

Total cost of the action (in Euros) including VAT

20 820.65 €
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)
Action NATURE OF THE ACTION

7 Divulgation of the project results and conclusions

Expected results (according to the Application Form)

Portugal (ISA, AFLOPS, UÉvora, INETI)
During the lifetime of project, the portuguese partners participated in seminars for exposing the results obtained and to
discuss the biomass importance at portuguese context, sharing with the farmers, students and other publics interested in
these themes. Raising awareness of public and private institutions for the advantages of the energy crops as renewable
energy source.

Spain (AFG)
The means used in order to spread the results were mainly the following ones:

- Elaboration of a specific web site of the project, related, overall, to the project coordinator
- Elaboration of a final seminary for the presentation of the project and the obtained results.
- Accomplishment of formation actions for farmers, forest owners and technicians.

UK (IGER)
To engage with stakeholders and publish in appropriate forms data from the project.

Ireland (Mid South Roscommon Rural Development) 
Exchange of information and creation of awareness.

Describe the way in which the action was implemented

Portugal (ISA, AFLOPS, UEvora, INETI)
The portuguese partners were involved in the organization of a Seminar called “Energy crops, biomass and biofuels” that
occurred at Évora University in 6-7th December of 2007. It was created a project web page (www.isa.utl.pt/def/interreg),
where all activities, since crops information to the meetings results can be seen. 

This action was executed by the development by the following initiatives:
- Spreading information trough the AFLOPS bulletin and other publications;
- 5 dissemination actions on field about Cynara cardunculus, for agricultural and forestry producers and technicians

from companies, forest and agricultural producers organizations and technician from the Agricultural Ministry;
- Brochure elaboration about the ECAS and dissemination throughout the project website and AFLOPS website;
- Dissemination of information in fairs of the agrarian sector in Portugal;
- Organization of the 4th meeting of ECAS partnership (17 – 18th February, 2006);
- Organization of 2 Cynara cardundulus harvest demonstration actions and use of  biodiesel in blends with diesel in

a bus presentation at the Agricultural National Fair (Portugal) (2-10th June, 2007);
- Distribution of the “Good Practice Manual of Cynara cardunculus Culture” to farmers and technicians of the agro-

forestry sector in Portugal (December 2007);
-  Co-organization,  attendance  and  participation  at  the  Final  Seminar  for  the  presentation  of  the  results  and

conclusions of the project in Évora, Portugal (5-7th December, 2007).

Spain (AFG)
The AFG contributed with the following means to the development of this action:

- Attendance to technical meetings
- Contribution of information for the web site of the project
- Elaboration of partial presentations of the state and evolution of the project
- Attendance and communication to a final seminary in Évora
- Elaboration of a final publication that gathers all the aspects studied throughout the project, as well as the printing

and diffusion of more than 3,000 copies and the gratuitous unloading of this publication from internet.

UK (IGER)
During the project, IGER presented work at UK stakeholder events including the Royal Welsh Show in 2006 and 2007
held at the permanent show ground in Builth Wells, Wales. This is the most attended agricultural show in the UK and
enables engagement with farmers, policymakers and the public. Information generated during the project has also been
reported at scientific  meetings  and two  papers are currently  undergoing  peer  review.  Two representatives  of  IGER
attended  and  reported  work  at  the  seminar  “Energy  crops,  biomass  and  biofuels”  held  at  Évora  University  6-7th
December 2007.
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Ireland (Mid South Roscommon Rural Development) 
The specific actions involved in the communication and dissemination of the project's results and conclusions include the
following:

- Participation in meetings and workshops at national/international level;
- Informing the project internet page for dissemination of the project;
-  Organisation of a Regional ECAS conference for the dissemination of project information, held in Hudson Bay

Hotel (28th February, 2007);
- Attendance and participation at the Final Seminar for the presentation of the results and conclusions of the project

in Évora, Portugal (5-7th December, 2007);
- Producing final project report.

Partners involved in implementing the action
Partner name Country Role in implementing the action Place(s) implemented
Lead  Partner,  AFLOPS,
Évora University

Portugal

IGER Wales
AFG Spain
Mid South Rosc. Ireland
Description of the results achieved

Portugal (ISA, AFLOPS, UEvora, INETI)
All the actions performed to share information, as in seminars, in particular the organized by the partners (for farmers or
for general public), as in classes (at ISA or UÉvora) was received very well, since is a theme with great interest. 
The work developed with this action helped to achieve the following results:

- Involvement of the farmers in energy crops production;
- Installation of about 200 ha of Cynara cardunculus fields;
- Contribution to the revision and simplification of the system of aid for energy crops, sending comments to the

Portuguese  Ministry  of  Agriculture,  particularly  in relation  to  Chapter  V  of  Regulation  (EC)  No.  1782/2003,  of
September  29,  that  establish  common  rules  for  direct  support  schemes  under  the  common  agricultural  policy  and
established certain support schemes for farmers and the amend Regulations (EEC) No. 2019/93, (EC) No. 1452/2001, (EC)
No. 1453/2001, (EC) No 1454 / 2001, (EC) No 1868/94, (EC) No. 1251/1999, (EC) No. 1254/1999, (EC) No. 1673/2000,
(EEC) No 2358 / 71, and (EC) No. 2529/2001, and regarding the Chapter 8 of the Regulation (EC) No. 1973/2004, of 29
October, that  amend Regulation (EC) No. 795/2004, that establish the  rules for implementation  of the single payment
scheme under the Regulation (EC) No. 1782/2003, that  establish common rules for direct support schemes under the
common agricultural policy and introduce support schemes to farmers;

- Disseminate information about the use of energy crops in Portugal and at the Atlantic Space.

Spain (AFG)
The results obtained were totally satisfactory due to the carrying out of a series of communications, presentations and
publications that contributed to advertise and spread the ECAS project in Galicia. The more representative aspect of this
action is the final edition of a magazine that summarizes the different aspects of the energy policy, the reality of the
biofuels and the possibilities of the energy crops, as well  as the characteristics and results of the species studied in
Galicia.

UK (IGER)
Significant interest has developed for energy crops in the UK particularly driven by the introduction of the Renewable
Obligation Certificate (ROC) which incentivises power generators to co-fire biomass in existing coal fired power stations.
This includes the Aberthaw power station in Wales which was visited during the 4th ECAS meeting held at Aberystwyth. 

Ireland (Mid South Roscommon Rural Development) 
Growth in number of hectares planted, and number of farmers diversifying into this area, in the region. Stimulation of the
solid-biofuel market with benefits for farmers, business, residential consumers and national progress towards renewables
targets. 

Key dates of the action
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Portugal (ISA, AFLOPS, UEvora, INETI)
Transnational meetings
- 1st MEETING - Lisboa – 24th April, 2004
- 2nd MEETING  Santiago de Compostela, Spain – 19th Novembre, 2004
- 3rd MEETING - ECAS, Roscommon, Ireland – 27th - 28th May, 2005
- 4th MEETING-Vila Nogueira de Azeitão, Portugal - 17th - 18th February
- 5th MEETING - IGER, Wales - 24th September 2006
- Energy Conference, Athlone, Ireland - 28th February, 2007
- 6th MEETING -Santiago de Compostela, Spain – 21st - 24th June 2007
- 7th Meeting and Final Seminar – Evora, Portugal - 5th -7th December, 2007

- 5 dissemination actions on field about  Cynara cardunculus (1st  - 29th June, 2006; 2nd -  6th July, 2006; 3rd –
20th July, 2006; 4th – 28th September, 2006 (morning); 5th – 28th September, 2006 (afternoon))

- Brochure elaboration about the ECAS and dissemination throughout the project website and AFLOPS website- all
the execution period of the project;;

- Dissemination of information in several fairs of the agrarian sector in Portugal - all the execution period of the
project;

- Organization of the 4th meeting of ECAS partnership (17 – 18th February, 2006);
- Organization of 2 Cynara cardundulus harvest demonstration actions and use of  biodiesel in blends with diesel in

a bus presentation at the Agricultural National Fair (Portugal) (2-10th June, 2007);
- Distribution of the “Good Practice Manual of Cynara cardunculus Culture” to farmers and technicians of the agro-

forestry sector in Portugal (December 2007);
- Co-organization, attendance and participation at the Final Seminar for the presentation of the results and

conclusions of the project in Évora, Portugal (5-7th December, 2007).

Spain (AFG)
The dates of each one of the developed activities were the following ones: 

- Attendance to technical meetings: November 2004 (Santiago de Compostela) May 2005 (Roscommon), February
2006 (Sesimbra), September 2006 (Wales), June 2007 (Santiago de Compostela) and December 2007 (Évora)

- Contribution of information to the web site of the project: continuous throughout the project
- Elaboration of partial presentations of the state and evolution of the project
- Attendance and communication to a final seminary in Évora: December 2007
- Elaboration of a final publication: June-December 2007.

UK (IGER)
IGER attended all meetings organised during the project from 2004-2007 inclusive. 

Ireland (Mid South Roscommon Rural Development) 
Transnational meetings
- 1st MEETING - Lisboa – 24th April, 2004
- 2nd MEETING  Santiago de Compostela, Spain – 19th Novembre, 2004
- 3rd MEETING - ECAS, Roscommon, Ireland – 27th - 28th May, 2005
- 4th MEETING-Vila Nogueira de Azeitão, Portugal - 17th - 18th February
- 5th MEETING - IGER, Wales - 24th September 2006
- Energy Conference, Athlone, Ireland - 28th February, 2007
- 6th MEETING -Santiago de Compostela, Spain – 21st - 24th June 2007
- 7th Meeting – Evora, Portugal - 5th -7th December, 2007
- ECAS Partner Final Report (Mid South Roscommon Ltd.) - February 2005

Justification of any discrepancies between the action as planned and as implemented, if any

Portugal (ISA, AFLOPS, UÉvora, INETI)
There were no discrepancies. 

Spain (AFG)
This action has been perfectly developed according to what was initially established and according to the calendar of
meetings decided through the elaboration of the project. The only difference was the impossibility for representatives of
the AFG to attend the meeting held in September 2006 in Wales due to the cancellation by climatic causes of the flight
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booked for that occasion.
In addition, AFG technicians have participated in seminaries and conferences showing the relevant aspects of the energy
crops and their use as biofuels or biomass producers.

UK (IGER)
There were no discrepancies. 

Total cost of the action (in Euros) including VAT

73 568.12 €
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INFORMATION AND COMMUNICATION
(Cf. Application Form point 10 and 3.9)
REMINDER OF THE COMMUNICATION PLAN 
(Objectives, review and results) 

Portugal (ISA, AFLOPS, UÉvora, INETI)
ISA
Communications actions implemented:
Sengo, I.C., Produção de Biodiesel a partir de Óleo de Cardo [Biodiesel Production from Cardoon Oil], MSc Thesis in
Food Engineering, ISA/UTL.

Oral presentations in Scientific Meetings:
Ferreira-Dias, S. (2007). Estudos de Produção de Biodiesel a partir de Óleos Vegetais: Modelação e Optimização das
Condições Reaccionais, [Biodiesel Production from Vegetable Oils: Modelling and Optimization of Reaction Conditions],
Jornadas do Ambiente - TREE_H2O, ISA/UTL, Lisbon, Portugal, 22 March.

Ferreira-Dias, S. (2007). Biodiesel Produzido com Óleo de Semente de Cardo, [Biodiesel produced from Cardoon Seed
Oil], Seminário “Culturas Energéticas, Biomassa e Biocombustíveis”, Évora, Portugal, 6 December. 

Gominho, J., Lourenço, A., Baptista, I., Pereira, H., “Avaliação da biomassa do cardo”, Seminário Culturas energéticas,
biomassa e biocombustíveis, Évora, Portugal, 6 Dezembro 2007.

Gominho, J. “Produção de biodiesel a partir de óleo de sementes de cardo”, Santarém, 5-6 Junho 2007. 

Gominho, J., Lourenço, A., Pereira, H. “ECAS – Energy crops in Atlantic space”. Seminar From Interreg to European
territorial cooperation: experience and perspective in energy and environment. Athens, Greece, 14-15 February 2008.

Articles:
Gominho, J., Lourenço, A., Curt, M., Fernández, J., Pereira, H. 2008. Characterization of hairs and pappi from Cynara
cardunculus capitula and their suitability for paper production. Ind. Crop Prod (in press).

Posters:
Gominho, J., Lourenço, A., Pereira, H., “Instalação do cardo (Cynara cardunculus L.) em larga escala para a produção de
biomassa com fins energéticos”, Iberomadera, Bueno Aires, Julho 2007. 

Gominho, J., Lourenço, A.,  Pereira, H., “A investigação do cardo (Cynara cardunculus L.) como planta multi-usos”,
Seminário Culturas energéticas, biomassa e biocombustíveis, Évora, Dezembro 2007.

Gominho, J., Ferreira-Dias, S., Baptista,I., Sengo, I., Pereira, H. “Produção de biodiesel a partir de óleo de sementes de
cardo”, Seminário Culturas energéticas, biomassa e biocombustíveis, Évora, Dezembro 2007.

AFLOPS

Oral presentations in Meetings:
Unas, L., “ A cultura do Cardo (Cynara cardunculus L.)”. Acção de divulgação, Santarém, Janeiro 2007.
Unas, L., “A cultura do Cardo para produção de Bioenergia”. Feira Nacional de Agricultura, Santarém, Junho 2007.
Evangelista, M., “Instalação e colheita da cultura do Cardo (Cynara cardunculus L.)”, Seminário Culturas energéticas,
biomassa e biocombustíveis, Évora, Dezembro 2007.

Brochures
AFLOPS, “Energy crops in the Atlantic Space: large scale development opportunities”, Azeitão, Dezembro 2004.
AFLOPS, “Manual de boas práticas da cultura do cardo”, Azeitão, Dezembro 2007.

UÉvora
Ferreira, Cristina Maria Marques (2008). Potencialidades da semente de cardo (Cynara cardunculus L.) para a produção
de biodiesel. Trabalho de fim de curso da Licenciatura em Engenharia Agrícola, Universidade de Évora.

Ângelo, João António da Silva Rodrigues (2007). Influência da data de sementeira na cultura do sorgo sacarino. Trabalho
de fim de curso da Licenciatura em Engenharia Agrícola, Universidade de Évora.
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Dias, Cláudia Maria Alves (2007). Produtividade da cultura do sorgo sacarino em função da data de sementeira. Trabalho
de fim de curso da Licenciatura em Engenharia Agrícola, Universidade de Évora.

Lourenço,  M.  E.  V.  (2007).  Projecto  INTERREG  III  B  (2004-2007).  Culturas  energéticas  no  espaço  Atlântico:
oportunidades de implementação em larga escala. REVUE, Revista da Universidade de Évora, Ano IV, Nº8, Novembro,
p. 32.

Lourenço, M. E. V., Massa, V. M. L., Palma, P. M. M. e Rato, A. E. M. (2007). Potencialidades do sorgo sacarino
[Sorghum bicolor (L.) Moench] para a produção sustentável de bioetanol no Alentejo. Revista de Ciências Agrárias,
Volume XXX, Nº1 / Janeiro-Junho, p.103-110.

Lourinho, João Pedro Espadinha (2007). Potencial de diferentes variedades de sorgo sacarino e forrageiro para a produção
de bioetanol. Trabalho de fim de curso da Licenciatura em Engenharia Agrícola, Universidade de Évora.

Soares, Bruno Miguel Oliveira (2007). Influência da dotação de rega na produção de sorgo sacarino. Trabalho de fim de
curso da Licenciatura em Engenharia Agrícola, Universidade de Évora.

Oral presentations in Meetings:
Lourenço, M. E. V., Palma, P. M. M. e Massa, V. M. L. Potencialidades do cardo como oleaginosa. http://www.isa.utl.pt/
def/interreg/, 2007.

INETI
C. Franco, M. Dias, H. Lopes, I. Gulyurtlu, I. Cabrita
“Fluidized bed gasification of two species of energy crops”. Paper and poster presentation in “16th European Biomass
Conference & Exhibition - from Research to Industry and Markets", Valencia, Spain, June 2008.

P. Abelha*, C. Franco, H. Lopes, I. Gulyurtlu, I. Cabrita
“Fluidized bed combustion of two species of energy crops”. Poster presentation in “16th European Biomass Conference
& Exhibition - from Research to Industry and Markets", Valencia, Spain, June 2008.

Carlos Franco, I. Gulyurtlu, P. Abelha, M. Monsanto, Mário Dias, Helena Lopes, Rui André
 “Resultados da gasificação e combustão do cardo em leito fluidizado” oral presentation in Seminário “Culturas
Energéticas, Biomassa e Biocombustíveis” held in Évora University, Portugal,  6 and 7 Dec 2007.

 Ibrahim Gulyurtlu 
 “Estado da arte da gasificação e combustão de biomassa” oral presentation in Seminário “Culturas Energéticas, Biomassa
e Biocombustíveis” held in Évora University, Portugal, 6 and 7 Dec 2007.

 Ibrahim Gulyurtlu
 “Produção de Biocombustíveis pelo Processo de Fischer Tropsch” oral presentation in Seminário Internacional “Novas
Energias” held in Castelo Branco, Portugal, 3 Apr 2006.

Spain (AFG)
-  We have written communications and presentations for each one of the seven technical  meetings of control of the
project. The objective is to give evidence of the partial results of the project, as well as of making them public to the other
partners of project ECAS. 
- We have participated in forums as audience (November 2007, Forestalia, Pontevedra). The objective was the exchange
of information on the present state of the energy crops and the knowledge of the development state and conclusions of
other projects. 
- We have participated in six seminaries and diverse courses hold in Galicia during more than three years in which we
have explained the situation of the energy crops for biomass or biofuels production. 
- We produced a final publication of the project that was published and distributed among more than 3,000 forest owners
and farmers, as well as among professional technicians, libraries, etc.

UK (IGER)

Articles
Allison GG, Thain SC, Morris P, Morris C, Hawkins S, Turner P, Gay A, Fahmi R, Bridgwater AV, Shield I, Donnison
IS. Development of a method to predict the lignin content of energy grasses using Fourier-transform infrared and Fourier-
transform Raman spectroscopy. Bioresource Technology (submitted).
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Edward M. Hodgson, Susan J. Lister, Anthony V, Bridgwater, John Clifton-Brown, Iain S. Donnison. Genotypic and
environmentally derived variation in the cell wall composition of Miscanthus in relation to its use as a biomass feedstock.
Biomass & Bioenergy (submitted).

Iain Donnison, Edward Hodgson and Gordon Allison. Improvement of bioenergy crop quality. IGER Innovations 11: 1-2,
2007.

Oral and poster presentations:
Iain S. Donnison, Kerrie Farrar, Gordon G. Allison, Edward Hodgson, Jessica Adams, Robert Hatch, Joe A. Gallagher,
Paul R. Robson, John C. Clifton-Brown, Phillip Morris. Functional Genomics of Forage and Bioenergy Quality Traits in
the Grasses. Proceedings Molecular Breeding of Forage & Turf, Sapporo, Japan, July 2007.

Iain S. Donnison, Gordon G. Allison, Edward Hodgson, Susan J. Lister, Kerrie Farrar, Joseph A. Gallagher, John C.
Clifton-Brown, Cathy Morris, Lesley B. Turner, Mervyn O. Humphreys, Anthony V. Bridgwater, Phillip Morris. Quality
traits for bioenergy in grasses. Proceedings Eucarpia, Copenhagen, Denmark, August 2007.

Iain Donnison. Quality traits of energy grasses. Small Grain Cereal and Grasses meeting, NIAB, Cambridge, March 2007
Edward  Hodgson,  Tony  Bridgwater,  John  Clifton-Brown,  Iain  Donnison.  Combustion  Quality  of  Miscanthus.  15th
European Biomass Conference & Exhibition, Berlin May 2007. 

Phenotyping and mapping quality traits for bioenergy in grasses. Plant and Animal Genomes XV Conference, San Diego.
13-17 January 2007.

Iain Donnison. Quality traits of energy grasses. Small Grain Cereal and Grasses meeting, NIAB, Cambridge, March 2007.

Iain Donnison, Joe Gallagher, Kerrie Farrar, Simon Thain, Gordon Allison, John Clifton-Brown, Ed Hodgson, Cathy
Morris, Lesley Turner, Mike Morris, Mervyn Humphreys, Phil Morris. Quality traits for bioenergy in grasses. A poster
presented at “Products from plants – from crops and forests to Zero waste biorefineries”. EPOBIO Workshop, Greece
15-17 May 2007.

Iain Donnison.  International  collaborations in forage and bioenergy crops, International  collaborations and networks
workshop at Plant Genomics European meeting. Tenerife, 3-6 October 2007.

Donnison I, Gallagher J, Farrar K, Thain S, Allison G, Clifton-Brown J, Hodgson E, Morris C, Turner L, Morris M,
Humphreys M, Morris P. Quality traits for bioenergy in grasses. P05.14. Plant Genomics European meeting. Tenerife, 3-6
October 2007.

Iain  Donnison.  Energy  Crops for  Wales  and crop  quality.  Culturas  energéticas  biomassa  e biocombustíveis.  Evora,
Portugal, 6-8 December 2007.

Ireland (Mid South Roscommon Rural Development) 

Organization of the ECAS Renewable Energy Conference, 28 February, 2007. Hudson Bay Hotel, Athlone, Ireland.
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Portugal (ISA)

COMMUNICATION ACTIONS IMPLEMENTED

Type of
communication action

conducted
Description

Total cost of
the action in

Euros
including

VAT

WEBSITE

Domain ISA.UTL.PT
Compliance with publicity standards
(logo, EU flag...) (YES/NO)

YES

Date created 2005
Languages (ENG, SP, FR, PT) ENG
Intranet (YES/NO) NO
Number of visits to date 124 845

1500.00 €

BROCHURES

Number of copies circulated 600
Languages (ENG,SP,FR,PT) PT
Compliance with publicity standards
(logo, EU flag...) (YES/NO)

YES

Downloadable (YES/NO) YES
Date published DECEMBER, 2007

LEAFLETS

Number of copies circulated 3000
Languages (ENG, SP, FR, PT) PT
Compliance with publicity standards
(logo, EU flag...) (YES/NO)

YES

Downloadable (YES/NO) YES
Date published January, 2005 and December 2007

2200.00

BOOKS

Number of copies circulated
Languages (ENG, SP, FR, PT)
Compliance with publicity standards
(logo, EU flag...) (YES/NO)
Downloadable (YES/NO)
Date published

SCIENTIFIC
JOURNALS

Name and number of the issue (date) Ind. Crop and Products (electronic
available: 
doi: 10.1016/j.indcrop.2008.04.022)

Article title Characterization of hairs and pappi
from Cynara cardunculus capitula and
their suitability for paper production.

Number of pages 10
Languages (ENG, SP, FR, PT) ENG
Downloadable (YES/NO) YES

PRESS
ARTICLES

Name of paper and article
Date
Languages (ENG, SP, FR, PT)
Downloadable (YES/NO)
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Portugal (ISA, AFLOPS, UÉvora, INETI)

COMMUNICATION ACTIONS IMPLEMENTED (cont’d)

Type of
communication action

conducted
Description

Total cost of
the action in

Euros
including

VAT

MAJOR EVENTS

organised by
the project

Seminar name Energy crops, biomass and
biofuels

Date and venue 6-7th December 2007
Number of participants 570
Type of audience All
Documentation available
(YES/NO) – downloadable?

All communications are at the
project site for download
http://www.isa.utl.pt/def/interreg/

in which the
project
took part

Seminar name
Date and venue
Number of participants
Type of audience

9000.00 €

WORKSHOPS

Workshops
organised by
the project

Workshop name
Date and venue
Number of participants
Type of audience
Documentation available
(YES/NO) – downloadable?

Workshops in
which the
project
took part

Workshop name
Date and venue
Number of participants
Documentation available
(YES/NO) – downloadable?

CD
CD title
Number of copies
circulated
Languages (ENG, SP, FR,
PT)

VIDEO/DVD
Video/DVD title
Number of copies
circulated
Languages (ENG, SP, FR,
PT)

POSTERS
Event (venue/date)
Number of copies
circulated
Languages (ENG, SP, FR,
PT)

TV Programmes
TV channel/programme
Date
Languages (ENG, SP, FR, PT)

Radio Programmes
Radio station/programme
Date
Languages (ENG, SP, FR, PT)
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UK (IGER)

COMMUNICATION ACTIONS IMPLEMENTED

Type of
communication action

conducted
Description

Total cost of
the action in

Euros
including

VAT

SCIENTIFIC
JOURNALS

Name and number of the issue (date) Bioresource Technology (submitted).
Article title Development of a method to predict

the lignin content of energy grasses
using Fourier-transform infrared and
Fourier-transform Raman
spectroscopy. 

Number of pages
Languages (ENG, SP, FR, PT) ENG
Downloadable (YES/NO)
Name and number of the issue (date)

SCIENTIFIC
JOURNALS

Name and number of the issue (date) Biomass & Bioenergy (submitted).
Article title Genotypic and environmentally

derived variation in the cell wall
composition of Miscanthus in relation
to its use as a biomass feedstock.

Number of pages
Languages (ENG, SP, FR, PT) ENG
Downloadable (YES/NO)
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COMMUNICATION ACTIONS IMPLEMENTED (cont’d)

Type of
communication action

conducted
Description

Total cost of
the action in

Euros
including

VAT

MAJOR EVENTS

organised by
the project

Seminar name
Date and venue
Number of participants
Type of audience
Documentation available
(YES/NO) – downloadable?

in which the
project
took part

Seminar name Royal Welsh Agricultural
Show

Date and venue 2006, 2007
Number of participants 1
Type of audience Farmers, public, policy makers

WORKSHOPS

Workshops
organised by
the project

Workshop name
Date and venue
Number of participants
Type of audience
Documentation available
(YES/NO) – downloadable?

Workshops in
which the
project
took part

Workshop name
Date and venue
Number of participants
Documentation available
(YES/NO) – downloadable?

CD
CD title
Number of copies circulated
Languages (ENG, SP, FR,
PT)

VIDEO/DVD
Video/DVD title
Number of copies circulated
Languages (ENG, SP, FR,
PT)

POSTERS
Event (venue/date)
Number of copies circulated
Languages (ENG, SP, FR,
PT)

TV Programmes
TV channel/programme
Date
Languages (ENG, SP, FR, PT)

Radio Programmes
Radio station/programme BBC Radio Wales Science Cafe 
Date 25 May 2008
Languages (ENG, SP, FR, PT) ENG
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Ireland (Mid South Roscommon Rural Development) 

COMMUNICATION ACTIONS IMPLEMENTED (cont’d)

Type of
communication action

conducted
Description

Total cost of
the action in

Euros
including

VAT

MAJOR EVENTS

organised by
the project

Seminar name ECAS Renewable Energy
Conference

Date and venue 28 February, 2007. Hudson
Bay Hotel, Athlone, Ireland.

Number of participants 220
Type of audience Farmers, Policy Makers,

Entrepreneurs, Business’s,
Interested groups

Documentation available
(YES/NO) – downloadable?

YES

in which the
project
took part

Seminar name
Date and venue
Number of participants
Type of audience

WORKSHOPS

Workshops
organised by
the project

Workshop name
Date and venue
Number of participants
Type of audience
Documentation available
(YES/NO) – downloadable?

Workshops in
which the
project
took part

Workshop name
Date and venue
Number of participants
Documentation available
(YES/NO) – downloadable?

CD
CD title
Number of copies circulated
Languages (ENG, SP, FR,
PT)

VIDEO/DVD
Video/DVD title
Number of copies circulated
Languages (ENG, SP, FR,
PT)

POSTERS
Event (venue/date)
Number of copies circulated
Languages (ENG, SP, FR,
PT)

TV Programmes
TV channel/programme
Date
Languages (ENG, SP, FR, PT)

Radio Programmes
Radio station/programme
Date
Languages (ENG, SP, FR, PT)

PLEASE ATTACH A COPY OF ANY PUBLICITY OR INFORMATIO N DOCUMENTS PRODUCED WITHIN
THE FRAMEWORK OF THE PROJECT 
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PROSPECTS
Indicate whether the project or certain actions will be continued in the future (for example, as part of a future territorial
cooperation programme).

The  partners  pretend  to  maintain  the  cooperation  by submission  of  another  project in  the  Atlantic  Area,  called
GREENERGY, for continuing the studies with biomass and bioenergy transformation.  

HAS THE PROJECT SUCCEEDED IN CONSTRUCTING A TRANS-NATIONAL NETWORK THAT WILL
CONTINUE AFTER THE END OF THE PROJECT? YES / NO
If yes.

In what field and for what types of activities? 
It is our goal to maintain the experience exchange between all partners in the energy crops field, since the production of
the crops to the production and market of the product. We believe that the transnational network that was created in this
project can continue due to the higher level of knowledge of the partners and the specific work that each of them produce.
By continuing the exchange the expertise between institutions it will be possible to test others sources of energy crops. 

Description of the network: (number of partners, typology, status, mode of operation…)
The number of partners will be the same (7), ISA, AFLOPS, UÉvora, AFG, IGER and Mid-South Roscommon however,
the partnership it is still open for others stakeholders. 
As in ECAS, the partners: ISA, AFLOPS, UÉvora, AFG and IGER will be working in the installation of the crops as well
as productivity studies, breeding and mechanization improvements. AFLOPS and Mid-South Roscommon can also deal
with the market exchange, contacts with the producers and the industries.

In the list of priority themes proposed by the Commission for the period 2007 – 2013, identify those which are of
interest to you:

Accessibility and Transport / NO
Types of activities that could be envisaged.

Water Management / NO
Types of activities that could be envisaged.

Maritime Risk Prevention / NO
Types of activities that could be envisaged.

Research & Development Networks YES / 
Types of activities that could be envisaged.
Biomass and bioenergy

Would you like to receive further information on the future territorial cooperation programme for 2007-2013?
YES / 
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COMPLIANCE WITH THE GRANT OFFER LETTER  and any addenda.
(For each question, delete the response that does not apply, and if the response is no, give details)
Did the project comply with the terms of the Grant Offer Letter? YES / 

Specify if there were any addenda to the grant offer letter: number, date and grounds.
Addenda nº1, 17-10-2006, grounds: in the first year of the project, the installation of the cardoon was insufficient due to
the weather conditions, it was necessary to seeding in the follow year, extending the project by one year.  

Did the project comply with the partnership presented in the grant offer letter? YES / 
Did the project comply with the financial plan? YES / 
Did the project comply with the schedule presented in the grant offer letter? YES / 

Did the project comply with the obligations regarding the inclusion of the programme logo and the European Union flag
in all information and publicity actions? YES / 

COMPLIANCE WITH COMMUNITY POLICY
(Cf. Application Form point 7)
Did the project comply with national and Community legislation on: 
- public procurement? YES / 
- fair competition? YES / 
- the environment? YES / 
- equal opportunities? YES / 

Justify your answers.

The project was developed according to public legislation applied by each partner countries. The ECAS project  had a
major attention for the environmental aspects in order to reduce the greenhouse gases and CO2 emissions, promoting the
biomass energy in order to reduce the fossil energy dependence.

DECLARATION OF THE LEAD PARTNER
As Lead Partner, I hereby declare that the information in this final activity report is the faithful r eflection of the
actions and results of the project throughout its duration.

Date: 10 September 2008

Surname and forename (in capitals) PEREIRA, HELENA

Position within the organisation  Professor

Signature and stamp:
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ANNEXE 1: PROJECT SCHEDULE AND KEY DATES

Date Comments (if any)

Date of submission of the
application form

5-10-2003

Date of final approval of
the file by the Steering
Committee

17-12-2003

Date of signature of the
grant offer letter by the
lead partner

5-5-2004

Date project started
1-01-2004

Date of modification
application N°1 (if any)

25-08-2006

Date addendum N°1 signed
17-10-2006

Date of modification
application N°2 (if any)

Date addendum N°2 signed

Date project ended
31/12/2007
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ANNEXE 2: FILING OF ORIGINAL SUPPORTING DOCUMENTS
(of expenditure, income, etc. ) in application of Article 4 of the grant offer letter

Lead Partner and Partners Place(s) filed
Lead Partner  

 Helena Pereira/ Jorge Gominho
   Instituto Superior de Agronomia
   Centro de Estudos Florestais
   Tapada da Ajuda
   1349-017 Lisboa
   Tel. +351 21 365 3378
   Fax. +351 21 3645000
   e-mail: jgominho@isa.utl.pt

Partner 1
Technical information: Mafalda Evangelista 
   e-mail: mafalda.evangelista@ifia.pt

Documentation data: Susana Gomes 
   e-mail: susana.gomes@aflops.pt
   
AFLOPS – Associação de produtores florestais da Peninsula de Setúbal
   Rua da Platina, Lote 83
   Parque Industrial Vale do Alecrim
   2950-019 Palmela
   Tel.: +351 212 198 910
   Fax: +351 212 198 915

Partner 2
 Maria Ermelinda Lourenço 
   Universidade de Évora
   Departamento de Fitotecnia
   Apartado 94
   7002-554 Évora
   Tel.: +351 266 740 800
   Fax: +351 266 744 870
   e-mail: melouren@uevora.pt

Partner 3  
 Carlos Lopes Franco
   INETI - Edif. J
   Dep. Eng. Energética e Controle Ambiental (DEECA)
   Paço do Lumiar, 22
   1649-038 Lisboa
   Tel. +351 21 092 4786
   e-mail: carlos.franco@ineti.pt 

Partner 4 
 Iain Donnison
     Bioenergy & Biorenewables Programme Leader
     Institute of Biological, Environmental & Rural Sciences (IBERS)
     Aberystwyth University
     Gogerddan 
     Aberystwyth
     SY23 3EB 
     Tel. 01970 823092 
     Mob. 07854 010337
     Fax. 01970 823242 
     email. isd@aber.ac.uk
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Partner 5
 Francisco Valle
   Asociación Forestal da Galicia
   Rua Villar, 33-1º
   15705 Espanha
   Tel.: +349 8156 4011
   Fax: +349 8156 3379
   e-mail: asforgal@iies.es

Partner 6
 Patsy Daly 
   Mid South Roscommon Leader Co, Currughboy, Co. Roscommon.
   Ireland. 
   Tel. +353-90-6488292 
   Fax: +353-90-6488046
   e-mail: pat@southrosleader.ie
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ANNEXE 3: FILING OF KEY DOCUMENTS OF THE PROJECT
Document Place(s) filed

Grant offer letter
   
   Helena Pereira/ Jorge Gominho
   Instituto Superior de Agronomia
   Centro de Estudos Florestais
   Tapada da Ajuda
   1349-017 Lisboa
   Tel. +351 21 365 3378
   Fax. +351 21 3645000
   e-mail: jgominho@isa.utl.pt

Letters of intent    Helena Pereira/ Jorge Gominho
   Instituto Superior de Agronomia
   Centro de Estudos Florestais
   Tapada da Ajuda
   1349-017 Lisboa
   Tel. +351 21 365 3378
   Fax. +351 21 3645000
   e-mail: jgominho@isa.utl.pt

Partnership agreement    Helena Pereira/ Jorge Gominho
   Instituto Superior de Agronomia
   Centro de Estudos Florestais
   Tapada da Ajuda
   1349-017 Lisboa
   Tel. +351 21 365 3378
   Fax. +351 21 3645000
   e-mail: jgominho@isa.utl.pt

Modification (if any)

Addendum (if any)    Helena Pereira/ Jorge Gominho
   Instituto Superior de Agronomia
   Centro de Estudos Florestais
   Tapada da Ajuda
   1349-017 Lisboa
   Tel. +351 21 365 3378
   Fax. +351 21 3645000
   e-mail: jgominho@isa.utl.pt
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ANNEXE 4: SUMMARY OF ERDF PAID

See Excel file attached in the annexes
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ANNEXE 5: PROGRAMME INDICATORS
TABLE COMPARING FORECASTS AND ACHIEVEMENTS ON INDIC ATORS AT THE END OF
THE PROJECT
Provide information only for the indicators relating to the measure on which your project was financed (Cf. Application
Form point 12 and 3.10)

PRIORITY A
Performance and results indicators  -   (Quantify the indicators) Forecast Actual

MEASURE A-1
Number of information seminars held
Number of training seminars held

Number of individuals and organisations taking part in trans-national projects
Number of partnerships
Number of studies relating to territorial development / spatial planning
Number of studies carried out relating to urban / rural interrelations
MEASURE A-2
Number of technological research and development organisations that have benefited

Number of grant beneficiaries
Number of studies elaborated
Number of public-private partnerships
Number of co-operation agreements between organisations and businesses
Justification of any discrepancies between the forecast and actual performance indicators, if any

PRIORITY B
Performance and results indicators  -   (Quantify the indicators) Forecast Actual

MEASURE B-1
Number of intermodal studies - projects
Number of projects - studies relating to the improvement of accessibility
Increase in the number of passengers
Increase in the tonnage of goods
MEASURE B-2
Number of public events conducted
Number of studies relating to NICTs
Number of co-operation projects relating to NICTs
Number of partnerships created related to NICTs
Justification of any discrepancies between the forecast and actual performance indicators, if any
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PRIORITY C
Performance and results indicators -   (Quantify the indicators) Forecast Actual

MEASURE C-1
Number of projects for the prevention of pollution
Number of projects for the protection of the environment and natural resources 
M3 of water saved
MEASURE C-2
Surface area (m2) protected
Waste ground treated
Number of activities relating to management of coasts, estuaries and protection of wetlands
Number of projects for protection and rehabilitation of native fauna in wetlands and estuaries
Number of projects for the protection and rehabilitation of wetlands and estuaries
MEASURE C-3
Number of training actions carried out 30 35
Number of awareness-raising activities carried out 30 41
Number of renewable energy projects 1 1
Number of participants in the training actions 300 645
Justification of any discrepancies between the forecast and actual performance indicators, if any

During the period of ECAS project several meetings were organised with the owners land to promote the installation
of the biomass crops in their set-aside lands. In case of Cynara it was necessary to review and simplify the system of
aid for energy crops, including this species in the list of energetic crops. For the first time Cynara was installed in
large scale and the aerial biomass used for solid fuel in industries (SECIL – cement plant). Owing to the actuality of
the biomass subject, the seminars and training actions were well-attended, particularly the final seminar in Évora.
Divulgations actions were supported by the ECAS project web site, newsletters and a Good Practice Manual of
Cynara crop.

PRIORITY D
Performance and results indicators -   (Quantify the indicators) Forecast Actual

MEASURE D-1
Number of studies on cultural and heritage promotion in the Atlantic Area
Number of cultural events held
Number of networks in the field of education and / or culture
Number of actions relating to the development of Atlantic culture
MEASURE D-2
Number of tourist products prepared/improved
Number of studies relating to tourism in the Atlantic Area
Number of actions to promote cultural heritage
Number of actions relating to the development of tourism in the Atlantic Area
Number of strategic marketing actions relating to the promotion of the Area
MEASURE D-3
Number of collaborative actions undertaken with other INTERREG areas
Number of collaborative actions undertaken with countries outside the EU
Number of strategic marketing initiatives relating to promotion of the Area
Justification of any discrepancies between the forecast and actual performance indicators, if any
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ANNEXE 6: PROJECT INDICATORS
For projects with indicators in addition to those for the measure in question.

Performance and results indicators on the basis of those proposed by the Project in its
Application Form -  (Quantify the indicators)

Forecast Actual
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ANNEXE 7: USEFUL CONTACTS

   JOINT SECRETARIAT
Région Poitou-Charentes 
Programme INTERREG III B "Espace Atlantique"
15, rue de l'ancienne Comédie
BP 575
86021 Poitiers Cedex (France)
Tel:  33(0)5 49 55 82 54
Fax: 33(0)5 49 55 82 55
E-Mail: interreg@cr-poitou-charentes.fr
Website: www.interreg-atlantique.org 
      SPAIN 
Ministerio de Hacienda Dirección General de Fondos Comunitarios. 
Paseo de la Castellana 162
28046 MADRID (España)
Contact: Cecilio OVIEDO 
Tel: 00 34 91 5835 339
Fax: 00 34 91 5837 317
Email: coviedo@sgpg.meh.es
Website: http://www.mineco.es
      FRANCE 
Conseil Régional des Pays de la Loire. Direction de la Recherche, de l'Enseignement Supérieur, de l'International
et de l'Europe
44966 NANTES CEDEX 9
Contact: Isabelle GARDON
Tel: 00 33 (0)2 28 20 61 70
Fax: 00 33 (0)2 28 20 50 12
Email: isabelle.gardon@paysdelaloire.fr
      IRELAND 
Border Midlands and West Regional Assembly 
The Square. Ballaghadreen.
Co Roscommon (Ireland)
Contact: Michael O'BRIEN
Tel: 00 353 (0) 94 98 62970
Fax: 00 353 (0) 94 98 62973 
Email: mobrien@bmwassembly.ie
    PORTUGAL 
Ministério das Cidades, Administração Local, Habitação e Desenvolvimento Regional
Unidade de coordenação nacional INTERREG III
Rua da Alfândega, nº 160-3°
1100-016 Lisboa ( Portugal )
Contact: José SOEIRO
Tel: 00 351 21 881 21 90
Fax: 00 351 21 881 21 97
Email: jose.soeiro@interreg.gov.pt
Website: www.qca.pt
    UNITED KINGDOM 
ODPM  Office of the Deputy Prime Minister
Eland House, Bressenden Place, Floor 3/J5
LONDON SW 1E 5DU (United Kingdom)
Contact: Robert LOWENSTEIN / Barbara CURLEY
Tel: 00 44 20 79 44 39 11
Fax: 00 44 20 79 44 39 19
Email:robert.lowenstein@odpm.gsi.gov.uk
Website: http://www.odpm.gov.uk
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