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1. Project Execution

WP1. Definition of scope and impact
Objectives 

· Gather technical data from public sources and participants with special regard to quality and reliability issues including test methods.

· Prioritize and identify the future research within the project
T1.1 Hazardous substances and SME impact survey
Objectives 

· Locate the hazardous substances (lead, chromium, cadmium, mercury, halogenated fire retardants, ...) in products and processes used by SME Core Group.

Research Approach and Work Performed

Expert knowledge from within the consortium, mainly the RTD partners, was utilised. The ivolved partners are constantly active on the field of RoHS compliance and delivered an extensive database. Some information was received directly from some SME’s, although the scope was mainly generic and covered priority products and processes in the electronics industry. 
Main Results, Conclusions and Advancement of State of the Art

All RoHS substances commonly found in electronic assemblies and plating processes were located and detailed. Other non-electronic uses such as cabling and motors were covered briefly. Non-RoHS substances were listed in tables. The D1.1 report is an extensive review of the topic and has been delivered to the consortium.
Comparison of Planned Activities and Actual Work Accomplished

Work on T1.1 was delayed heavily, but delays could be catched up during the project.
T1.2 Substitution substances and processes survey
Objectives 
· Identify possible substitution substances and processes.

Research Approach and Work Performed

This identification was carried out for the priority substances and applications located in T1.1.
Main Results, Conclusions and Advancement of State of the Art

The substitutes were evaluated from a technical and commercial perspective. The D1.2 report has been delivered to the consortium for reference to substitute materials and technologies..
Comparison of Planned Activities and Actual Work Accomplished

Work on T1.2 was delayed as for T1.1, but delays could be regained.

T1.3 Quality and reliability survey

Objectives 
· Gather technical data from public sources and participants with special regard to quality and reliability issues including test methods.

· Prioritize and identify the future research within the project
Research Approach and Work Performed

The information and data was compiled based on the T1.1 and T1.2 results for priority substances and applications.
Main Results, Conclusions and Advancement of State of the Art

Results of the quality and survey were included in the D1.2 report on substitution substances. Deliverable report D1.3 - Research Gaps in Identification and Substitution of Hazardous Substances in Electronics was delivered to the consortium on 31st May 2006. This report highlights some of the research gaps that have been identified in a range of topics. These arose through analysis of the current situation and also draw on the data previously assembled for the previous GreenRoSE reports. This report is intended to be used by SMEs as a starting point for identifying research gaps. Links to other information sources and further information, such as they exist, are included where relevant.

Comparison of Planned Activities and Actual Work Accomplished

Work in T1.3 was partly delayed as a result of delays in T1.1 and T1.3, but delays could be regained during the project.
WP2. Case studies - planning
T2.1 Refinement of the checklist D1.1
Objectives 

· Analyse the SME’s current environmental performance. 

Research Approach and Work Performed

The results from WP1 were discussed during meetings with the SME partners regarding their main issues with processes, material flows and management in their respective enterprises. An implementation checklist D2.1 for assessment and planning in the SMEs reflecting these requirements was prepared 
Main Results, Conclusions and Advancement of State of the Art

A checklist for assessment and planning in the SMEs was prepared covering the following aspects with a focus on RoHS compliance:

· Focus 1: General RoHS Relevancy –Priorization of actions for RoHS conformity in the SME by field of application and market for products, level of information regarding material content (process chemicals!), additional OEM requests etc.

· Focus 2: In-house Processes – performed technologies of

· electronics packaging and interconnection, 

· Substrate technologies, 

· Non-electronics technologies 

· Focus 3: Supply Chain Issues – certificates / letters, Auditing, combination with material declaration, harmonisation of customer requirements.

· Focus 4: Main obstacles currently – priorization for conduct of WP5 “Case studies” 
Comparison of Planned Activities and Actual Work Accomplished

Since WP2 was building on the results of WP1, it was influenced by the delays mentioned above. By adjustment of the work plan, WP2 was carried out as much as possible parallel to WP1 instead of consecutive to minimize the delay.
T2.2 Preparation of a customized roadmap for implementation together with each Core Group SME
Objectives 

· Enable the Core Group SME’s to develop realistic progress plans for performing analyses and test production. 

Research Approach and Work Performed

Evaluation and preparation of customized roadmaps for the core group SMEs was performed individually with their direct feedback. An interviewing scheme and guideline was set up for the recording and assessment of the transition process at the SME core group partners was set up. The application of the generic “roadmap”/ action plan outline for environmentally advantageous technology transition was matched to the specific needs of the regarded enterprise. 
Main Results, Conclusions and Advancement of State of the Art

Based on the gaps identified at each enterprise, the plans for overall environmental benign manufacturing in the core group SMEs were developped, reflecting also the individual businesses and long-term targets. The plans are described in the consolidated report D2.2.
Comparison of Planned Activities and Actual Work Accomplished

T2.2 was influenced by the delays of WP1 as mentioned above. By working parallel to WP1, the delay has been catched up during project duration.
T2.3 Compilation of an inventory of conventional processes at Core Group SMEs and identification of “Hot Spots”

Objectives 

· Identify technically and environmentally problematic “hot spots” at key SME’s from Core Group.
Research Approach and Work Performed

The process inventory and environmental hot spots were examined by site visits at the core group SMEs where the facilities were reviewed and interviews were made using questionnaires/guidelines.
Main Results, Conclusions and Advancement of State of the Art

Process inventories (D2.3) were prepared for core group SMEs from the implementation roadmapping questionnaires results. The results provided in D2.3 are based on core group SMEs Cynel, ELDOS, RWT and Semicon. With these companies the most relevant processes for lead-free transition are covered.

Comparison of Planned Activities and Actual Work Accomplished

WP2 delay due to shortage of personal resources of TUB and delay of WP1 has been catched up. Staff of TUB was supplemented during the last reporting period to achieve this. 

WP3. Technology development

T3.1 Quality Lab set-up

Objectives 

· Develop and adapt technology and processes necessary to enable the substitution of hazardous substances in manufacturing of electronic products by SME’s

Research Approach and Work Performed

Planning and set-up of lab facilities for quality testing of electronic assemblies.
Main Results, Conclusions and Advancement of State of the Art

The laboratory was set up as planned and a catalogue describing the available services for quality testing was provided ( D 1.1)
Comparison of Planned Activities and Actual Work Accomplished

The Task was accomplished as planned. 
T3.2 Reliability Lab set-up

Objectives 

· Develop and adapt technology and processes necessary to enable the substitution of hazardous substances in manufacturing of electronic products by SME’s

Research Approach and Work Performed

Planning and set-up of lab facilities to investigate the problems of accelerated reliability test methods and requirements. Acquisition of needed instruments.
Main Results, Conclusions and Advancement of State of the Art

The laboratory was set up as planned and a catalogue describing the available services for reliability testing was provided ( D 1.2)
Comparison of Planned Activities and Actual Work Accomplished

The Task was accomplished as planned.
T3.3 Research of test methods, estimation of data for substitute technology, quality and reliability tests
Objectives 

· Develop and adapt technology and processes necessary to enable the substitution of hazardous substances in manufacturing of electronic products by SME’s

Research Approach and Work Performed

Following accelerated reliability tests were performed: 
· Thermal shock cycling tests 

· Mechanical bending fatigue tests 
Main Results, Conclusions and Advancement of State of the Art

As failure criteria were recognized:

· joint resistance instability 

· cracks observed by visual inspection and after cross-section 

Detailed results of T3.3 are given in deliverable D3.4. Technical requirements and guidelines for quality and reliability
Comparison of Planned Activities and Actual Work Accomplished

The Task was accomplished as planned.
T3.4 Design and preparation of test samples and evaluation of materials compatibility
Objectives 

· Develop and adapt technology and processes necessary to enable the substitution of hazardous substances in manufacturing of electronic products by SME’s

Research Approach and Work Performed

Test boards were developed for verifications and comparison of the lead-free processes, new equipment and materials by implementation of RoHS directive.

Main Results, Conclusions and Advancement of State of the Art

Following four  types of test boards were designed:

· Test boards for quality assessment of materials and solder joints,

· Test boards for reliability evaluation of printed circuit boards for lead – free soldering,

· Test boards for reliability assessment of soldered joints by thermal and mechanical tests,

· Multilayer test boards for evaluation of via – holes structures.  

More detailed data of  test boards are given in Deliverable D3.3. Test boards including advanced technology.

Comparison of Planned Activities and Actual Work Accomplished

The Task was accomplished as planned.
Some GreenRoSE partners have developed their own samples for their specific use. FED has developed the samples for topology optimisation. IJS, HRD and PEMS have developed the samples of thick – film hybrid for reliability testing in PW.

T3.5 Evaluation of quality and reliability tests and deduction of technical requirements and guidelines.
Objectives 

· Develop and adapt technology and processes necessary to enable the substitution of hazardous substances in manufacturing of electronic products by SME’s

Research Approach and Work Performed

Tests were carried out at the GreenRoSE laboratories using the prepared test samples applying standartized test procedures as given by IPC standards and others. Generic methods for bending fatigue tests were applied..
Main Results, Conclusions and Advancement of State of the Art

From evaluation of assembly processes and performed reliability tests, several requirements were deduced:

· By implementation of lead–free technology in electronic assembly and by changes of soldering materials is recommended to perform comparative reliability tests for determining relative reliability data for comparing with existing materials and processes.

· Specific tests or test parameters are recommended for the assessment of certain applications / technologies

More detailed results of T3.5 are  given in deliverable D3.4. Technical requirements and guidelines for quality and reliability.
Comparison of Planned Activities and Actual Work Accomplished

The Task was accomplished as planned.
T3.6 Development of a design methodology for substitution of certain materials in generic and specific products
Objectives 

· Develop design guidelines for the realization of products free of prioritized hazardous substances, with high productibility in manufacturing, high reliability in field operation and enhanced environmental performance. 
· Implement measures in purchasing, product design and manufacturing.

Research Approach and Work Performed

IVF elaborated design principles for environmental compatibility. The details are given in deliverable D3.5. Design Guidelines for Substitute Advanced Technology. 

Main Results, Conclusions and Advancement of State of the Art

D3.5. Design Guidelines for Substitute Advanced Technology is intended primarily for use by electronics and mechanical designers, component engineers and industrial designers. This Guideline consists of the following parts: 

· •
Instructions which start with a number of basic principles. 

· •
A checklist to aid companies in decision making when choosing alternatives. 

· •
An explanation of terms and details of environmentally critical substances. 

· •
A description of the appliers role and the limitations of this Guideline. 

· •
A general description of life cycle assessments.

Comparison of Planned Activities and Actual Work Accomplished

The Task was accomplished as planned.
T3.7 Development of methodology and adaptation of indicators for the quantification of eco-efficiency of SMEs
Objectives 
· Develop environmentally sound advanced electronic packaging technology for SME´s
· Guarantee improved environmental behaviour of the new processes and products.

· Quantify the progress and identify best-practice examples
Research Approach and Work Performed

TUB elaborated deliverable D3.6. Handbook: Rating of environmental performance of SME’s. This handbook is to demonstrate a technical means of integrating environmental concerns into company management so that business can be more effective in reducing their impact on the environment

Main Results, Conclusions and Advancement of State of the Art

The Handbook D3.6 includes a guide to apply indicator methods based on available substance information such as the MSDS (Material Safety Data Sheets to be supplied with industry chhemicals) to quantify environmental impact and measure improvements achieved by the implementation of new technologies, such as lead free soldering. 
The handbook makes it possible for SME personnel to apply an indicator assessment to their products and production facilities without the ned of complicated and expensive Life-Cycle Assessment.

Comparison of Planned Activities and Actual Work Accomplished

The Task was accomplished as planned with only slight delay of one month.
WP4. Pilot line

T4.1. Setup of pilot line

Objectives 

· Start-up the pilot line to working.
Research Approach and Work Performed

The pilot line is intended to provide SMEs to run test production with newly designed environmentally friendly products, such as lead-free soldered assemblies, without interrupting their normal production. It is situated at the GreenRoSE’s SME project member SEMICON to insure practical relevance and provide practical experience at the line (in opposite to pilot lines that are situated at RTD institutes). 
Main Results, Conclusions and Advancement of State of the Art

The Pilot line was set up as planned. It consists of the PBT MOTOPRINT–V- automatic printing machine for SMT with semi-automatic interactive optical centering system, JUKI assembly system type KL2050L and ERSA HOTFLOW 2/14 - reflow soldering system with flexible profile set-up and integrated process manager.
Comparison of Planned Activities and Actual Work Accomplished

The work was performed on time with the expected quality.
T4.2. Operation, maintenance and controlling of pilot line
Objectives 

· Provide equipment for testing and pilot production: Line for lead-free soldering located at one or more SME, accessible by core group SMEs.

Research Approach and Work Performed

The pilot line is intended to provide SMEs to run test capacity without interrupting their normal production. See T4.1.
Main Results, Conclusions and Advancement of State of the Art

The Pilot lines have been used to produce specially designed test-boards to be analysed at the RTD-partners laboratories.  Different temperature profiles and time profiles have been used to create better knowledge of how to produce RoHS-compliant products with required quality and reliability.
The Pilot line has been used to assemble testboards designed by GreenRoSE as well as other testboards and boards coming from commercial assemblies for testing with certain materials / technologies.

The Pilot-lines have also been used to perform On-site training sessions (WP 8).

Comparison of Planned Activities and Actual Work Accomplished

The work was performed on time with the expected quality.
WP5. Case studies - implementing

T5.1 Implement technology change in core group SME’s according to the WP2 planning and roadmaps
Objectives 

· Enable the SMEs to prevent technical problems and economic losses during the process of technology change

Research Approach and Work Performed

The materials and methods prepared in WP2 (partly preliminary / draft materials due to the mentioned delays) have been applied at the SME core group partners with assistance of the RTD performers and the IAG partners. 

According to WP2 of the project GreenRoSE, an investigation based on a questionnaire was conducted in October 2006, three months after the RoHS deadline. The intention was to evaluate the RoHS transition process in SMEs and the achieved status.
Main Results, Conclusions and Advancement of State of the Art

To get a general overview on the status and success of the transition activities anonymous surveys among SMEs in Latvia, Poland and Slovenia were conducted. These surveys have been planned in conjunction with major SME meetings in the target countries to allow a broad participation and anonymous feedback (anonymous evaluation is a crucial aspect to come to a real picture of the actual situation). The survey focused on:

· General Implementation Status of RoHS 
· Evaluation of Transition management (information sources)

· Technical Evaluation

· Economic Evaluation

· Environmental Evaluation

The evaluation of the survey is part of D5.1 report (inventories). 

Comparison of Planned Activities and Actual Work Accomplished

The task was heavily delayed because of delays of earlier tasks in WP1 and WP2, but also because of a lack of personal resources caused by long illness of TUB personnel. By parallel work on the task rather than subsequent, the delay was controlled and caught up until project termination.
T5.2. Inventory of new processes and comparative assessment

Objectives 

· Assure the overall improvement of environmental performance by implementation of technology change

Research Approach and Work Performed

Visits at core group SMEs were made in early 2007 to complete the data basis for the inventories on-site.

Main Results, Conclusions and Advancement of State of the Art

The evaluation of theses surveys is part of D5.1 report. 
How to deal with the non-compliant components on stock showed up to be an urgent matter beyond lead-free transition, since according to the survey the inventory are relatively large. According to reference 2004/2005, 25 % of respondents reflected that 90 % of purchased parts have been non-compliant with RoHS and are subject to the transition process. More than half stated that 10 to 90 % of their bought-in parts contained any of the RoHS-6 substances and only 6 % of respondents had less than 10 % non-compliant bought-in parts. This statistical evidence leads to the fact that a massive effort was needed to cope with the legislation. It seems that the noncompliant and compliant components would coexist over a quite long period of time.
Both “mixed assembly of lead containing and lead free components” and “product reliability” have been the serious two during transition phase. However, all respondents conquered the fields but two SMEs in these respective issues. As a result, the technical critical issues appeared not so severely thanks to the long time span between the RoHS deadline and distribution time of this investigation. 

Comparison of Planned Activities and Actual Work Accomplished

As described in T5.1, the work was heavily delayed but the delay was controlled and caught up until project termination.

T5.3. Quantification of environmental benefit of technology change: Success control

Objectives 

· Assure the overall improvement of environmental performance by implementation of technology change

Research Approach and Work Performed

The task was performed in parallel to T5.2 starting in January 2007. 

Main Results, Conclusions and Advancement of State of the Art

The quantification of environmental effects is included in the case study reports D5.4. 
A strongly significant positive environmental impact could be shown in this example of a Toxic Potential Indicator assessment for core roup SME RWT (as for other core Group SMEs, see case study reports). 

Comparison of Planned Activities and Actual Work Accomplished

As described in T5.1, the work was heavily delayed but the delay was controlled and caught up until project termination.

T5.4 Compilation of a handbook for practical environmentally sound technology implementation in Core Group SME’s
Objectives 

· Assure the overall improvement of environmental performance by implementation of technology change

Research Approach and Work Performed

Results and experiences from the project together with generic information supplied by the RTD performers was compiled and edited in a handbook.
Main Results, Conclusions and Advancement of State of the Art

D5.3 Handbook for environmentally sound SME technology implementation is available from the project partners and via internet (www.green-rose.info).
Comparison of Planned Activities and Actual Work Accomplished

As described in T5.1, the work was heavily delayed but the delay was controlled and caught up until project termination. To provide a full scope of the Handbook for application at SMEs, it also includes D3.6 Handbook - Rating of environmental performance of SMEs and D11.2 Benchmarking Guide as chapters.
T5.5 Preparation of Case Study reports for wider distribution to SME’s

Objectives 

· Enable the SMEs to prevent technical problems and economic losses during the process of technology change

· Assure the overall improvement of environmental performance by implementation of technology change

Research Approach and Work Performed

Coverage of the case studies reports (WP5) was defined together with core group SMEs. A variety of people were interviewed including Managing Directors, Quality Managers, Purchasing and shop floor supervisors. 
Main Results, Conclusions and Advancement of State of the Art

Based on the SMEs contribution and the visits at core group SMEs in early 2007, D5.4 case study reports were prepared, edited and published. The case studies give an insight on the experiences, success and problems that certain enterprises encountered during the transition process to RoHS-compliant production. and are meant as model cases for other enterprises and also for other, similar future requirements like, for instance, introduction of eco-design measures. 
Comparison of Planned Activities and Actual Work Accomplished

As described in T5.1, the work was delayed but the delay was controlled and caught up until project termination.

WP6. Dissemination at different levels

T6.1. Publication in (scientific) journals

Objectives 

· Spread  the results from the project to IAG's and SME´s outside the project

Research Approach and Work Performed

During the whole project period articles have been written and presentations made at work-shops, seminars and conferences. These have been made based on the research-work done in the GreenRose project.
Main Results, Conclusions and Advancement of State of the Art

During the project period a total of more than 40 articles and presentations have been made and published.  This means that a broad public has got access to the results from GreenRoSE helping the electronic industry to produce electronics according to the RoHS directive.
Comparison of Planned Activities and Actual Work Accomplished

Work was accomplished as planned.
T6.2. Organisation of regional workshops
Objectives 

· Increase awareness of the European SME’s

· Publicize the GreenRose project. 

· Spread  the results from the project to IAG's and SME´s outside the project

Research Approach and Work Performed

To disseminate the knowledge created in the GreenRoSE project the partners locally arranged work-shops and seminars where results from the project could be presented to a wider public from research and industry.
Main Results, Conclusions and Advancement of State of the Art

A total of 122 work-shops, seminars and exhibitions have been arranged with a total of 7000 participants.  High quality presentations have been made and the participants have expanded their knowledge of RoHS-compliant development and production.
Comparison of Planned Activities and Actual Work Accomplished

According to Annex 1 a total of 8 work-shops should be arranged.  The total ended up in 122.
T6.3 Organisation of an international conference

Objectives 

· Publicize the GreenRose project. 

· Spread  the results from the project to IAG's and SME´s outside the project

Research Approach and Work Performed

Together with two other EU-financed projects, LeadOut and Elfnet an international conference was arranged in San Sebastian, Spain in February/March 2007.
Main Results, Conclusions and Advancement of State of the Art

A total of 90 persons from international research community and industry did participate in the two day conference in San Sebastian.  Results from the three projects were presented.
The unique combination of three projects working with related subjects gave the participants a broad knowledge of RoHS-compliant development and production of electronic products and quality and reliability issues. 
Comparison of Planned Activities and Actual Work Accomplished

GreenRoSE should according to the Annex 1 arrange an international conference.  During the project it became clear that Abelia would not have enough resources to take on such an effort alone, and the idea of a joint international conference raised and approved by the other projects and our scientific officer.

For the participants this gave access to an ever wider knowledge-base than GreenRoSE could have done by it self. 
T6.4  Establish and maintain web-site for distribution of case studies and reports
Objectives 

· Publicize the GreenRose project. 

· Spread  the results from the project to IAG's and SME´s outside the project

Research Approach and Work Performed

Early in the project a GreenRoSE web-site with web-shop for buying reports or free downloads was set up.  The web-site does also include other general information about the project and related information.
Main Results, Conclusions and Advancement of State of the Art

The web-site has worked fine as an information site.  The web-shop has not functioned well due to the ability of the IAG’s to handle such a system.  At the end of the project all public reports from the project will be uploaded on the web-site for free distribution to the international community.  (WP 9 and WP 11)
Comparison of Planned Activities and Actual Work Accomplished

The web-site was set up as planned in Annex 1, but the web-shop part of it has not been used by the public.
T6.5  Development of a multimedia based motivation and training package
Objectives 

· Increase awareness of the European SME’s

Research Approach and Work Performed

· Planning and specification of content for the multimedia module 

· Development of framework and multimedia platform 

· Development of manuscript 

· Development and collection of media content 

· Implementing media, narration, interactive tasks 

· Creating CD-ROM versions for distribution

· Creating Web-based versions for internet distribution

Main Results, Conclusions and Advancement of State of the Art

The motivation/training module is closely linked to the work related to training and can be seen as an introduction to other training modules developed within the GreenRose project as well as a link to other results from the project. 

Its content is based on the material developed in the other work packages in the project.  Due to the delay of the work with the multimedia package is was decided to add more final results and reports from the project.  The Multimedia package is therefore useful not only for motivation for managers and personnel, but can also be used to access information need by engineers responsible for development and production of electronic products.
The resulting module has been used as part of dissemination activities by SINTEF and Project Management and was distributed at the San Sebastian Conference February 2007.
Comparison of Planned Activities and Actual Work Accomplished

The Multimedia package was planned to be used to motivate and train managers and personnel during the project period.  Due to the delay this has to very little extent been done.  The IAG’s in the project will distribute the CD after the end of the project to its members. 
WP 11. GreenRoSE Virtual Academy GVA-RTD

T11.1 Collate and package project deliverables to establish GVA 
Objectives 

· Survey and promote the trend to “Green Electronics” 

· Strategic guidance for SME’s
Research Approach and Work Performed

The material generated within GreenRoSE was collected and prepared for distributiob via the internet.
Main Results, Conclusions and Advancement of State of the Art

Project deliverables are ready for distribution via the Internet.
Comparison of Planned Activities and Actual Work Accomplished

It was intended to prepare information packages for commercial distribution via the “GreenRoSE Virtual Academy” GVA. Since no sustainable business model for the GVA could be realized until the termination oof the GreenRoSE Project, the task has been changed to facilitate a future distribution of the materials by the project partners.
T11.2 Development of benchmarking methodology to assess technical and environmental performance of SMEs

Objectives 

· Survey and promote the trend to “Green Electronics” 

Research Approach and Work Performed

Based on the analysis of recent material declaration standards proposals and on the TUB works and experience on quantification and assessment of environmental effects, as well as experiences from the co-operation with the core-group SMEs, a guideline D11.2 was prepared to provide a method for self-benchmarking to be applied by SMEs. 

Main Results, Conclusions and Advancement of State of the Art

D11.2 Benchmarking Guide provides an introduction to benchmarking, examples from core group SMEs and the necessary checklists to benchmark an enterprise compared to these examples.
Checklists give advice on where to focus and what to do; they help to start thinking about certain environmental aspects – and not to forget a significant one. Repeated checks can also be a guideline for improvements. The check lists are subdivided for the application in 

· Product assessment

· Process

· Management

The included check lists are intended to support the environmental evaluation of companies that manufacture electronic products, to prepare investment decisions, to document the current state of environmentally friendly products, to benchmark suppliers, and to document environmental improvements periodically.

Comparison of Planned Activities and Actual Work Accomplished

Due to the complexity of the data and the variety of the concerned enterprises, the approach to develop a general data model was abandoned in favor of a structured check list based method applicable by the SMEs with no or little assistance from scientists or consultants.
T11.3 Roadmapping of trend for “green electronics” from SME’s

Objectives 

· Strategic guidance for SME’s
Research Approach and Work Performed

By evaluation of EU legislation activities, major technological developments and problems and expert knowledge within RTD project partners, a roadmap for trends of “green electronics” was generated.
Main Results, Conclusions and Advancement of State of the Art

The roadmap D11.3 covers forseeable developments in the fields of 
· General and company specific targets

· Ecodesign and EuP

· RoHS: Exemptions and  revision

· Reliability

on a timescale until the year 2015.
Comparison of Planned Activities and Actual Work Accomplished

The work was accomplished as planned.
WP7. Preparation of training materials

T7.1 Formulation of a course of instruction 

Objectives 

· Enable pedagogic teaching according to the level of existing previous knowledge and working conditions
Research Approach and Work Performed

As specified in the deliverables of the WP1, SINTEF defined the focus of the training material.
Main Results, Conclusions and Advancement of State of the Art

Focus of the training material:

1) New work processes and substitution substances/options 

A general description of the work processes that are in use today and a description of the envisaged new processes. The training material will present SMEs how to address the necessary changes in their Processes. 

2) Hazardous substances and SME impact 

Motivation material is needed to raise SMEs awareness on the implications of RoHS legislation. WP 1 reports on implications of RoHS legislation for SME’s when con-sidering hazardous substances, can be used as knowledge source to achieve this goal.

3) Hazard data

Motivation material shall also present in general the available toxicity and environ-mental data of the hazardous substances considered (also from WP1 reports).

Defining target audience for training materials: The training material and the motivation ma-terial will address strategic and operational challenges faced by the SMEs. Therefore the two main target groups for the training and motivation material are:

· Management personnel (Top and middle management)

· Operation personnel 

Comparison of Planned Activities and Actual Work Accomplished

Finishing of T7.1 was delayed from November 2004 (planned) to May 2005 (actual) mainly because of delays in WP1 and WP2
T7.2 Creation of training materials

Objectives 

· Provide the teaching material necessary for effective communication of project ideas and results.

Research Approach and Work Performed

A template for the training material has been prepared. The Annex to deliverable D7.1 is a guideline for reporting the results of each Greenrose workpackage and is developed to provide Greenrose partners with guidelines for the production of training and motivation material. All partners co-operated in the compilation of the material.

Main Results, Conclusions and Advancement of State of the Art

Training materials include all Greenrose reports (the results from each workpackage) shall as a minimum be supported by

· a presentation file describing the results in an overall and detailed form (e.g. PowerPoint). 
· an extended summary describing what are the main topics and bullet points that SMEs should learn through the reported results. T
· A brief explanation on how the author advices to present the topic and bullet points for best SME learning experience. The partners are required to explain how the author advices to present the training topic for best SME learning experience.

Training materials are compiled in D7.2 GreenRose Toolbox I - a set of training course

Comparison of Planned Activities and Actual Work Accomplished

The work was accomplished as planned.

WP8. On-site and off-site training

T8.1. On-site training sessions at SME’s of the Core Group
Objectives 

· Carry out on-site training at core group members from each region

Research Approach and Work Performed

Training events were organized by the core group SMEs.
Main Results, Conclusions and Advancement of State of the Art

Year 3 of the project included last six months of WP8 work. During this time several training events were performed. See extensive list of events in the Year 3 report.

Comparison of Planned Activities and Actual Work Accomplished

The work was accomplished as planned. 
T8.2. Training at the pilot lines

Objectives 

· Carry out off-site training courses organized by IAG’s

Research Approach and Work Performed

Training events were organized in co-operation with SEMICON (hosting the Pilot Line)..
Main Results, Conclusions and Advancement of State of the Art

Four training sessions on the pilot line at the Polish SME – Semicon have been organized. About 100 persons from more than 40 SMEs took part in courses on the pilot line. See extensive list of events in the Year 3 report.

Comparison of Planned Activities and Actual Work Accomplished

The work was accomplished as planned. 
T8.3. Feedback, evaluation and optimisation of training methods and materials

Objectives 

· Improve training methods & materials for SMEs needs

Research Approach and Work Performed

D8.2 “Evaluation report of the training activities” summarizes results of work which was done during realisation of the T8.3 “Feedback, evaluation and optimization of training methods and materials”. The aim of the D8.2 Report was evaluation of the training materials submitted in D7.2 Report, which were used during training sessions as well as evaluation of the training activities of GreenRoSE partners involved in the T8.1 (On-site training sessions at SMEs of the Core Group) and the T8.2 (Training at the pilot line). 

During WP8 realization RTD performers have updated and included knowledge and also complemented materials to the needs of SME’s. The training materials as well as training methods were under evaluation during the whole training period. The necessary questionnaire template was prepared, and also remarks were collected through phone and face-to-face interviews at on-site meetings with partners. 
Main Results, Conclusions and Advancement of State of the Art

All of the events met with good marks from participants, they expressed the needs of further trainings both theoretical and practical on the pilot line. Although the RoHS Directive came into force on 1 July 2006, many of SMEs particularly outside the GreenRoSE project need additional knowledge on the legislation, compliance, as well as on the non-hazardous technology issues.
Comparison of Planned Activities and Actual Work Accomplished

Due to reorganization and shortage of SINTEF personnel ITR agreed to take over and complete the task 8.3 as a task leader instead of SINTEF. SINTEF was still involved in the task, but in a less degree than originally planned. Thanks to reorganization, the work was accomplished as planned. 
WP9. GreenRoSE Virtual Academy GVA
T9.1 Training courses for external SMEs
Objectives 

· Provide a package of training and implementation services organized by IAGs

· Promote a continuous process of improvement at SME level.

Research Approach and Work Performed

Based on results and feedback from WP 8,  KIGEiT with ITR prepared and organized seminars. 
Main Results, Conclusions and Advancement of State of the Art

KIGEiT together with ITR organized two seminars: 
· GreenRoSE Seminar in Warsaw, Poland, 15th of December 2005, “Practical aspects of the RoHS Directive implementation” ( more information - Polish partners activity 8.1). SMEs from Core Group and also a lot of representatives of external enterprises took part in this event. 
· Training courses on Pilot line for external enterprises organized by Semicon. 
Comparison of Planned Activities and Actual Work Accomplished

There was no strict distinction of training inside the project and training for external SMEs during the project. IAGs used GreenRoSE materials and results throughout the project to inform and train their participants.
WP.10. Consortium and Project Management

Objectives:

· Co-ordination at consortium level of the technical activities of the project

· The overall legal, contractual, ethical, financial and administrative management of the consortium

· Preparing, updating and managing the consortium agreement between the participants

· Co-ordination at consortium level of knowledge management and other innovation-related activities

· Overseeing science and society issues, related to the research activities conducted within the project

Obtaining audit certificate by each of the participant
T10.1 Project management

Research Approach and Work Performed

The Co-ordinator has followed up the project by controlling reports and by close dialog with the RTD-partners in each country since they have informally been “Local Managers”.  Each year the Co-ordinator has reported to the European Commission. There have been several delays during the project, and an important duty for the Co-ordinator has been to work with corrective actions.
Main Results, Conclusions and Advancement of State of the Art

Before the end of the project all planned deliverables have been delivered so that the European Electronic Industry also in the years to come can use these to produce more environmental friendly products.
Comparison of Planned Activities and Actual Work Accomplished

The reporting to the European Union has always been delayed due to lack of input from a couple of the partners.  When this report was written a few documents where still missing, and this issue will have to be discussed with the European Commission.

T10.2 Project management by web

Research Approach and Work Performed

The web-based project management system was bought and activated the first month of the project.  The web-based system chosen was Projectplace.com.  The GreenRoSE partners were given training at the Kick-off meeting in Berlin by the local representative from Projectplace.

Main Results, Conclusions and Advancement of State of the Art

Projectplace has been used to upload and store both working and final documents and reports.  All partners have got information on new documents and changes in documents automatically from Projectplace.
Projectplace has also been used to communicate with the partners.

Comparison of Planned Activities and Actual Work Accomplished

Projectplace has worked and been used as planned.
2. Dissemination and Use
The results produced (See overview table) were used in work-shops, seminars and in training courses. The reports are distributed to the electronic industry through the IAG-partners in the project. The material will be available after project termination on theGreenRoSE Virtual academy (GVA) website www.green-rose.info.
Overview table 
	Exploitable Knowledge (description)
	Exploitable product(s) or measure(s)
	Sector(s) of application
	Timetable for commercial use
	Patents or other IPR protection
	Owner & Other Partner(s) involved

	1. Priority Hazards in Electronics
	Report
	Electronic Industry
	2005


	Public according to Contract


	GreenRoSE IAG’s, made under leadership of ITRI with HRD, IJS, PW TUB, ITR, IVF

	2. Substitution on Hazards
	Report
	Electronic Industry
	2005
	Public according to Contract
	GreenRoSE IAG’s, made under leadership of ITRI with HRD, IJS, PW TUB, ITR, IVF

	3.  Catalogue of available services for quality testing

	Catalogue
	Electronic Industry
	2005
	Public according to Contract
	GreenRoSE IAG’s, made under the leadership of PW, TUB, IVF, ITRI, ITR, ISSP, IJS, HRD, NewCad, Semicon, RWT, ISKRA-EMS, HYB, Eldos, Cynel 

	4.  Catalogue of available services for reliability testing procedures and services
	Catalogue
	Electronic Industry
	2005
	Public according to Contract
	GreenRoSE IAG’s, made under the leadership of PW, TUB, IVF, ITRI, ITR, ISSP, IJS, HRD, NewCad, Semicon, RWT, ISKRA-EMS, HYB, Eldos, Cynel

	5. SME implementation check-lists
	Check-list
	Electronic Industry
	2005
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of TUB, IJS, ISSP, ITR, ITRI, PW, Prosol, Semicon, RWT, PEMS, HYB, HE, Eldos Cynel, CHK

	6. Implemen- tation roadmap for each Core Group SME
	Roadmap
	SME-Core-group
	2005
	Restricted to use in the Project
	GreenRoSE IAG’s, made under the leadership of TUB, IJS, ISSP, ITR, ITRI, PW, Prosol, Semicon, RWT, PEMS, HYB, HE, Eldos Cynel, CHK

	7. Process Inventory for Core Group SME’s  with indication of “Hot Spots”
	Check-list
	SME Core-group
	2005
	Restricted to use in the Project
	GreenRoSE IAG’s, made under the leadership of TUB, IJS, ISSP, ITR, ITRI, PW, Prosol, Semicon, RWT, PEMS, HYB, HE, Eldos Cynel, CHK

	8. Technical requirements and guidelines for quality and reliability
	Guidelines
	Electronic Industry
	2006
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of PW, TUB, IVF, ITRI, ITR, ISSP, IJS, HRD, NewCad, Semicon, RWT, ISKRA-EMS, HYB, Eldos, Cynel

	9. Design guidelines for substitute advanced technology
	Guidelines
	Electronic Industry
	2007
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of IVF, TUB ITRI, ITR, ISSP, IJS, HRD, NewCad, Semicon, RWT, ISKRA-EMS, HYB, Eldos, Cynel

	10. Handbook: Rating of environmental performance of SMEs
	Handbook
	Electronic Industry
	2007
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of TUB, IVF ITRI, ITR, ISSP, IJS, HRD, NewCad, Semicon, RWT, ISKRA-EMS, HYB, Eldos, Cynel

	11. Handbook for environ-mentally sound SME technology implementation
	Handbook
	Electronic Industry
	2006
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of TUB, PW, ITRI, ITR, ISSP, IJS, HRD, Prosol, Semicon, RWT, ISKRA-EMS, HYB, HE, Eldos, Cynel, CHK, NewCad, Abelia CCI, EIF, FED, LEtERA, Unindustria

	12. Case study reports
	Reports
	Electronic Industry
	2006
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of ITRI, PW, TUB, ITR, ISSP, IJS, HRD, Prosol, Semicon, RWT, ISKRA-EMS, HYB, HE, Eldos, Cynel, CHK, NewCad, Abelia CCI, EIF, FED, LEtERA, Unindustria

	13. Web-site for distribution of case studies and reports
	Web-site
	All
	2005
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of TUB

	14. Bench-marking guide

	Guidelines
	Electronic Industry
	2006
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of TUB, Abelia, HYB, PEMS, PW, Unindustria

	15. GreenRose Toolbox I - a set of training courses
	Training courses
	Electronic Industry
	2005
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of SINTEF, PW, IVF, ITRI ITR, ISSP

	16. GreenRose Toolbox II - a set of training courses
	Training courses
	Electronic Industry
	2006
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of SINTEF, Abelia, CCI , FED, HRD, IJS, ISSP, ITR, ITRI, IVF, Kigeit, LEtERA, TUB

	17. On-site training at SMSs of the Core Group
	Training courses
	Electronic Industry
	2006
	Restricted to use in the Project
	GreenRoSE IAG’s, made under the leadership ITR, with all partners

	18. GreenRoSE multimedia based motivation package
	Multimedia
	Electronic Industry
	2005
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of SINTEF, Abelia,CCI, EIF, HRD, ISSP, ITR, ITRI, Kigeit, LEtRA, Let,s Train, Unindustria

	19. Training sessions at SME’s
	Training sessions
	Electronic Industry
	2006
	Restricted to use by the IAG’s
	GreenRoSE IAG’s, made under the leadership of SINTEF, Abelia, ISSP, Kigeit LEtERA, Unindustria, Semicon


1. Priority Hazards in Electronics

Chapter 2 of this report addresses legislation, in particular the applicability of the RoHS directive and other parallel legislation, and clarifies the RoHS directive, WEEE directive and other legislation that may apply to EEE products. 

The third chapter of this report addresses the assessment of hazardous substances. It outlines a possible methodology for assessing the harmful effects of releasing certain substances into the environment, including the RoHS substances and their potential replacements. 

The report is distributed by the IAG’s to the European Electronic Industry to make them able to identify possible hazardous substances in their products. 

2. Substitution of Hazards
This report looks at the possible replacements and alternatives to the major applications highlighted in chapter 4 of the report D1.1 Priority Hazards in Electronics. 

The report is distributed by the IAG’s to the European Electronic Industry to make them able to find substitutes for hazardous substances in their products.  

3. Catalogue of available services for quality testing
Description of the Laboratory set-up in ITR

· Solderability Tester MK-6A, General Electic Co.

· Solderability Tester Menisco ST 60/LT 6000, Metronelec

· Rotary dip tester, ITR

· Ionograph Omega Meter 600R, Alpha Metals

· Sirometer Model 300, Alpha Metals

· Brookfield Digital Viscometer DV-II ,

· AOI CAMTEC 2V50 system, PCB-MB Material Anlagen Service

· Resistivity 4 point resistance meter model 34420A, Agilent Technology

· Climatic chamber C-70/200, CTS

· Stereoscopic Zoom Microscope Nikon SMZ1500 (Zoom range 7X – 112,5X)

· Metallurgical Microscope Nikon Eclipse L150 (Zoom:100X,200X,500X,1000X)

· System for microstructures metallographic preparation of the samples

· UV Laser system.

· Convection oven VIP70A, BTU

· Double-Wave soldering machine ERSA ETZ 250
Description of the Laboratory set-up in CYNEL UNIPRESS

· Computer spark spectrophotometer 

Description of the Laboratory set-up in ISSP

· UV/VIS spectrometer with polarization

· nana hardness meter

· photolithography and microprocessing line

· electrometer

· diffraction grating double monochromator

· vacuum UV laser spectroscopy equipment

· SPM "Nanofinder";3D microscope

· thin film thickness and refraction coefficient photometer

· Scanning Electron Microscope model EVO 50 XVP with LaB6 filament with infrared camera, probe current and specimen current detector and EDX model INCA 350. Sample size up to 250 mm in diameter and resolution of l micrometer for elements from Be upward. Sensitivity of l Wt% for light elements and 0,1 % for heavier elements.

· Unicam Atomie absorption and emission Spectrometer. Detection limit for Cadmium is 0.002 i-ig/ml, for lead- 0.02 ug/ml for confirmatory" test for mercury, cadmium, lead and chromium(ISSP).

· Optical microscope ECLIPSE L150

The catalogue is publicly available on the GreenRoSE web, www.green-rose.info and the European Electronic Industry can use and order services at the laboratories
4. Catalogue of available services for reliability testing procedures and services
Preparatory activities:

· Performance of PCB samples

· Supply of components

· Supply of materials

· Quality evaluation

· Samples assembly

Reliability tests:

· Thermal shock cycling

· Electrical power cycling

· Mechanical cycling,

· measurements of shearing force,

· FEM modelling,

Evaluation activities

· Failures investigations

· statistical analysis.

For failure detection during the tests following methods are applied:

· microscopic observations,

· static resistance measurements,

· oscilloscopic registration

· metallographic investigations.

The catalogue is publicly available on the GreenRoSE web, www.green-rose.info and the European Electronic Industry can use and order services at the laboratories
5. SME implementation check-lists
The check-list was made available by the IAG’s to the European Electronic Industry to make them able to check out that their implementation due cover all aspects of RoHS-demands.  The content of the report was also an important part in the training material.

The lists are suitable for use during ongoing activities for eco-design in the enterprises after RoHS implementation.

6. Implementation roadmap for each Core Group SME
Individual roadmaps were prepared for the Core-group SMEs to make them able to implements new technology and processes.
7. Process Inventory for Core Group SME’s with indication of “Hot Spots”
The SME specific technical data of the process inventories is not suitable for publication. The data of all SMEs will be made anonymous as a basis for benchmarking.
8. Technical requirements and guidelines for quality and reliability
The guidelines describe which technical requirements must be satisfied and how tests should be performed to qualify new products.

9. Design guidelines for substitute advanced technology
The guidelines describe how to design advanced RoHS compatible electronics. The guidelines are made available to The European Electronic Industry by the IAG’s

10. Handbook: Rating of environmental performance of SMEs
The handbook is made available by the IAG’s to the European Electronic Industry to make them able to check out how they are performing environmentally.  

11. Handbook for environmentally sound SME technology implementation

The handbook shows the SMEs how to implement environmentally sound technology. The IAG’s will distribute the handbook which is applicable also after RoHS implementation for ongoing improvement of the environmental performance of the enterprises.

12. Case study reports

The reports give an impression of how different SME’s has managed to implement RoHS-compatible technology and processes, and by this give others examples of how they could do it. The IAGs distribute the reports.

13. Web-site for distribution of case studies and reports.

The Web-site is online as planned. It is possible to download freely available material as well as to buy reports, case-studies and handbooks (for cost of printing and shipping) on the GreenRoSE web. 

14. Bench-marking guide

The guidelines give information on how the SMEs can compare their environmental performance to their competitors (without disclosing strategic data) and utilize the experiences done by others to improve their own processes. The IAG’s distribute the guideline.

15. GreenRose Toolbox I - a set of training courses
Training courses have been developed by the RTD-performers in close cooperation with the SME’s and the IAG’s.  The IAG’s will use the Toolbox I to train their members.  

16. GreenRose Toolbox II - a set of training courses
The training material will be offered on the open market in Europe.

17. On-site training at SMSs of the Core Group
Training sessions in how to make lead-free soldering have been organized at Core-group SMEs by RTD-performers together with dedicated personnel from the SMEs.  

18. GreenRoSE multimedia based motivation package

A multimedia based package with the main target group of SMEs management motivates them to prioritize training of their personnel in regard of environmental performance. The package will be presented to the SME leaders by the IAG’s.

19. Training sessions at SMEs
Training sessions in how to make lead-free soldering have been made at SMEs by the RTD-performers together with dedicated personnel from the SME’s.  Transfer of knowledge from the different SMEs was and will be encouraged.
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