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The authority for the panel to perform an evaluation is founded on
the endorsement by the Council of Ministers of the Cammission’s
camunication "A Cammnity Plan of Action relating to the
evaluation of Cammmnity Research and Development" (OJ No. C 14 of

I. INTRODUCTION
1. Foundation of the authority
20.01.1987).
2. Terms of Reference

(Details in Annex 4 )

On the basis of the Evaluation Plan of Action [COM(86)660 final
(J.0. 87/C 14/06)] the panel is to assess the following :

- the scientific and technical achievements of the programme or
activity taking into account its original objectives and
milestones, and whenever relevant of changed circumstances;

- the quality and practical relevance of the results including
(whenever relevant) camercial development and exploitation, and
possible spin-offs;

- the effectiveness of management and of the use of resources;

- the programme’s or activity’s contribution to the development of
Cammnity policies and to the social and econamic development of

the Cammmnity;

- the benefits resulting fram the implementation of the programme
or activity at the Community level (Cammnity added value).

Quantitative indicators will be used whenever appropriate.
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4.1.

4.2.

Camposition of the Panel

Mr. K. SANGSTER (Chairman)
Consultant Metallurgist
RTZ Ltd (United Kingdam - LONDON)

Mr. Y. ACHLIOPTAS
Director of Sales
Manufacturing, Trading and Mining (Greece - ATHENS)

Mr. M. ARAUS QUILEZ
Technical Director of Minerconsult (Spain - MADRID)

Professor P. BRUCK
Professor of Geology - University College (Ireland - CORK)

Mr. L. BUBENICEK
Head of Department - Division Mines - SNEAP (France - PAU)

Mr. G. TOMASSETTI
Responsible for New Activities on Energy conservation
of ENEA (Italy - ROMA)

Evaluation Procedure

Meetings

The panel held five two days meetings and two one day meetings
between October 1988 and June 1989 (the organization of the work of
the panel from October to February was largely dictated by the
production of an Interim Report prepared at the request of the
Camission).

Interviews and Questionnaire

The views of the contractors and the analysis of the impact of the
programme were obtained by means of 50 face-to-face interviews with
contractors and the mailing of a questionnaire to all contractors.
The interviews were conducted by Research Associates (Stone) Ltd
from the UK. Their aim was to get a qualitative input fram the
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4.3.

contractors about the administration and management of the
programme, the extent to which the objectives of the contracts were
met and the effects of the EC grant availability on the projects.
Interviews were conducted with senior respondents and typically
lasted 13 hours.

In order to have reliable statistics (including the distribution by
sub-programme and by country), GMV Conseil fram France was asked to
send a questionnaire to all contractors. Out of the original group
of 218 contracts, 107 contractors (corresponding to 124 contracts)
replied. The aim of the survey was to have a statistical
description of the contractors, and especially the analysis of the
collaborative links created by the programme as well as addressing
all the other relevant aspects detemined by the terms of
reference. '

Both teams worked in close connection with the evaluation panel and
preliminary results were provided to the panel when drafting the
interim report. The detailed findings of both surveys are set out
in Annexes 8 and 9.

Study of Summary Reports and Final Reports

For the 1982 - 1985 phase of the programme in the fields "Metals
and Mineral Substances" and "Recycling of Non-ferrous Metals" the
panel studied the final summary reports. The panel chose also a
sample of 24 full final reports for closer examination of the
results of the respective projects.

The Director of DG XII-E appointed Dr. D.V. Jackson from the Warren
Spring Laboratory, UK, in order to provide the panel with detailed
information on the history, management and result of the programme
"Recycling of Urban and Industrial Waste". Dr. Jackson met with the
panel and released a detailed report.



Presentation of the report

The report is divided into three main sections:

Executive Summary

Evaluation Report

Annexes

The reports of the consultants are included in the Annexes 8 & 9.














































































































































































































































































































































































































































1)

IIT.

EVALUATION




ITT-1 : INTRODUCTION

The reasons for conducting this evaluation which has been annunciated in
the previous sections assume that the post hoc review will be part of an
interactive process that can modify future actions for the benefit of the
Canmmnity.

— The Evaluation Panel of Experts
It is important to realise that the very mechanism which calls for a

small panel of independent experts to review any given programme is
subject to the same sampling risks as any canvassed opinion. This is

ameliorated to same degree at least by the disparate disciplines of the
panel members and the fact that they are drawn fram industry and
academia. The fact that the accumlated experience of such panels is
very large and broad ranging also ensures a degree of maturity in their
recammendations.

There is no doubt that such a panel is capable of providing both
meaningful and useful input into the programme formilations of the
Cammunity, but because it is a highly experienced vario-discipline
group it is also capable of expressing views in an equally meaningful
and useful manner on the broader politico-socio—econamic factors which
have such an overwhelming bearing on the formilation process.

- The Timing of the Evaluation Process

Under the present system evaluations are carried ocut after the fact and

this results in two associated problems :

* In order to fully assess the technical results of any given programme
the final reports must be available and even preferably (as had been
done in the case of the 1982-85 MSM projects) campiled into a summary
document. This required a reasonable period of time following the
notional campletion of the actual work. At this point it can be 5
years from the outset of the programme when many of the political,
social and econamic conditions that engendered the programme may have



shifted radically. This is particularly true in the case of raw
materials, where the field is so large and the funds so limited, in
that the 'relevant’ projects are almost by definition selective.

The inescapable conclusion is that evaluations will be unsatisfactory
in that they will oconclude relevances dictated by the terms of
reference which are of little value due to the changed circumstances
5 years on. This will be particularly true with regard to the direct
conclusions and recammendations on the specific technical content of
any given programme, and important though this is, it is most
unlikely that this aspect will be contentious given the degree of
selection involved and the proven campetence of the Cammission staff
and the contractors. In any case, this area is almost self reviewing
through the process of seminars and workshops that take place during
the active periods of any programme. The only weakness in this is
that it is introspective and involves only closely interested
parties, which means it is divorced fram all but the closest external
influences.

In order to fully appreciate and incorporate any significant
recammendation made by such an evaluation panel as the unit
configured to produce this report, requires a further period of time
and this in turn delays the procedure, which is also time consuming,
in camencing future formulations.

This effect is amply demonstrated by the fact that the campiling of
final reports in the MSM section was only Jjust available at the
camencement of this present exercise in October 1988, while the
review report on the RUW section was only available in March 1989.
This means that the evaluation process could not have cammenced at an
earlier date as the key documentation was not available, and yet the
proposals for the next programme were already well advanced. CREST
was consulted in February 1989 and the Parliament gave its opinion in
First Reading in May 1989. This time factor is almost an
irreconcilable one, in that to wait long enocugh to have sufficient



results to conduct a scientific and valid assessment it is already
too late to have an impact on the formmlation of the next Programme.
It is too far removed fram the circumstances which may exist at the
time of the formulation of same future programme.

— Other issues

It is abundantly clear that the current evaluation is showing that
there are many areas whereby meaningful improvements can be made, and
yet these findings will have little bearing on the next Programme which
will be campleted same 10 years after the cammencement of the Programme
covered by this report.

Specific recammendations are made addressing this issue, but it is a
fact that has had to be taken into account while conducting this
exercise, and one which panel members felt was particularly frustrating
and given the decision making timescale within the EC this situation
was probably a fact of life.

That being said, it was also realised that evaluations of this type are
a very necessary part of a control system for long term consideration
and as such should play a key role when used in conjunction with
continuous in-house appraisals.



IIT-2 : GENERAL ISSUES
FINDINGS

COMMODITIES

As far as camodities are concerned, it appears that they can be
qualified by the intensity of their indispensability, and due to
their geographical and political localization on the earth, to be
more or less sensitive to events extermal to the Commmity. This
leads to the definition in each case of a particular situation and
therefore of the vulnerability of supply. This concerns an immense
world of substances camposed not only of the nearly hundred elements
of Mendeleiev’s table, but also natural campounds of these elements
included in the category of industrial minerals.

Another critical point relates to the supply of conmodities which are
in demand to the EC industries, the vulnerability of which has to be
reappraised on a continuous basis. Europe has to be ready to assure
the supply in any event at least for the strategic metals and
minerals.

Even if the majority of known and long since mined metal deposits of
Europe are now depleted, no one is authorised to make conclusions as
to the lack of hidden resources. As examples we can mention at least
for the last ten years the significant discoveries of copper at Neves
Corvo (P), lignite at Mezos (F), platinum in Greenland.

Wastes are potential sources of cammodities. But the problem is of a
canplex nature : wastes are the end result of human activities and
usually unsorted mixtures of variable products including metal,
organic materials, used goods etc. In general termms, the recovery of
the cammodities contained in wastes is non econamical as campared to
fresh supply. The econamy becames different if the cost incurred by a
proper disposal of these materials is included as they are sources of
pollution and hazards.



INDUSTRY

Industry involved in raw materials business, besides its extreme
diversity and camplexity, is to be regarded as the 1link, the
fragility of which is responsible for the fragility of the whole
industrial chain.

It has to exist in any case as the guarantee of supply, but it is
also the main damain of innovation to respond to more and more
demanding downstream users for better quality and higher variety
products. The key role played by industry has to be considered when
defining policies as per its capacity to maintain campetency to cope
with new problems in every technical aspect : exploration, mining,
metal and material processing and recycling.

ECONCMY

To postulate that any operation has to be econamical is a truism, as
far as the enviromment is of the type of open market we experience at
present. It means that the price to be paid for a service or product
is the fair one evolving fram campetition including that fram outside
the Camunity. Same events could lead to a physical shortage of
supply : if this product is still indispensable, the price to pay
will becare the one necessary for access to the product. What would
happen if there would be no alternative solution either for the
physical presence of the cammodity or for the human and technical
potential to mine, process, transform it ? In any case, if more than
one solution is applicable, once more the best one will be the most
econamical one.

NEED FOR SUPPORT

There is a need for the whole industry to be activated, for it to
preserve its hegemony in science and technology. This is and always
has been a major asset for EC industry when acting outside European
boundaries.



The activities related to these damains cannot be relegated to third
countries, and mainly developing ones, as has been proposed by same
irresponsible 1lobbies. This results in a considerable loss of
knowledge, know-how, and interactions with other scientific and
technical fields.

R & D is one of the means to permit the realization of the cbjectives
of having a top—quality primary raw materials industry. The effort
has to be supported by all participants, including the EC,
considering the diversity and importance of this field and the
collective ambition brought by such actions.

WASTE

RUW is now a growing business in the BEC, under the pressure of
reducing the envirormental problems of waste disposal. However it is

unproductive to stress too much the environmental aspects because in
that case the disposal problems will be the controlling parameter.

The waste problem is one of the cases of application where any
camunity will have to pay more for any recovered product, the
question being who will have to pay ? The proper solution will be the
least expensive to the comunity.

RUW have strong connections with market regulations, good life
specifications, fiscal and fixed charges and the organisation of
camercial distribution. In this framework the technologies already
available may find conditions for expanding in small local waste
collectors, voluntary organisations, mandatory consortium for
specific refuse and with municipal authorities.



THE ROLE OF INDUSTRIAL COMPANIES

Industry is reluctant to be engaged in long term programmes ;
campanies may not believe R & D is the main way. It is questionable
to ask if the collection of data inside a given plant and tuning the
operations to get better results or adapt to changing quality of feed
is a research type of work. But what could be ascertained is that if
these normal control and regulating operations are performed in good
collaboration with scientific teams, it will lead to better results
based on better understanding of the various aspects governing all
the factors pertaining to any given ore. Industry is also concerned
with the potential risks evolving fram external diffusion of
information. Confidentiality is a permanent concern for it. This
point should be clearly pointed out and satisfaction given. Industry
should be attracted to participate even in non econamical long temrm
programmes as its approach to problems will give more pertinence to
the results in any given situation.

Many European campanies operate in countries outside the EC, but here
also the econamy remains the key point of the operations. Their
results, as a contribution to the EC, are critical as they play an
important role in various aspects :

- maintaining campetency - training of people
- supplying the Camminity
- being a route of export and import for know-how and technology.

It appears therefore that projects led by European campanies should
be supported even if they are concerned with operations situated in
foreign countries.



III-2-A s THE ROLE AND POSTTION OF NON-RENFWABIE RAN MATERTAIS

The primary raw materials are the primary elements (metals,
metalloids, minerals) man is extracting fram the earth to cover his
needs for the various invaluable products which are same of the basic
canponents of his way of life.

At various times they have been classified depending on their degree
of use and on their general stage of development : solid fuel,
ferrous metals, non-ferrous metals, industrial minerals, building
stones... All the activities involved in these fields are carried out
by the same type of specialists, under the same mode of thinking and

In the aggregate, the demand has always been growing, but not without
strong irregularities due to changing patterns in the downstream
needs, technical evolutions, political and econamical events. There
are no visible signs that this situation will change in the
foreseeable future. '

The activities embraced in the primary raw materials industrial
damain are :

-~ search for the resource ie. exploration

- extraction of the deposit ie. mining

- treatment of the raw product ie. processing
- conveying to users ie. transportation.

All these activities involve a broad range of scientific disciplines,
physics, chemistry, geology, geophysics, life sciences, biological
sciences etc. It is without doubt the most multi-disciplinary area of
technology and because it is often regarded as a basic industry the

extraordinary camplexities of the science involved are often under-
rated.



III-2-B : THE SITUATION OF THE EUROPEAN OOMMUNITY

Fram the beginning of time man has always and everywhere tried to utilize
the natural enviromment with varying degrees of intensity and success. A
major step occurred during the Renaissance period in Europe in terms of
general scientific advancement. This led to the first ever treatise
published in the field of raw materials : "De Re Metallica" by Agricola
in 1556. Fram that period on progress in the technology for recovery of
minerals improved in parallel with general scientific knowledge and
development.

With the progressive developments in the "Age of Discovery”" and the
s ent periods of colonisation and trading all the hitherto acquired
knowledge was effectively exported including know-how, techniques and
trained specialists.

The tremendous opening up of the world had an adverse effect on Europe
which was generally not apparent until recent times. As many third
countries captured a major part of the technological advancement which
had originated within Europe this resulted in pressure being placed upon
European industry to accept "semi finished" products which it had
previously made itself. Business in Europe continues to battle against
these forces but faces more and more difficulty on account of the
inequality of the prevailing political and production cost structures

including envirommental issues.

Fram a broad survey it can be said that the mineral raw material
industry, including solid fuel, represents an overall contribution to the
GNP of Europe of approximately 50,000 Mecu but it should also be noted
that other associated activities require to be considered.

Training and research : Universities, Colleges, R & D centres

Business : multinational involvement of European
campanies, technical trading
Services : equipment manufacturers, engineering

campanies, expertise.
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II1-2-C s THE PROHIFM FOR EIROPE

Campetitiveness : As third countries have gained access to
technological advancement their cost structures have becane a
controlling influence on world cammodity prices. During the periods
of coolonisation and empire and in same cases beyond into
"independence"”, this had little influence on the originating groups
within BEurope as effective control was still maintained. In many of
these third countries there were favourable factors such as cheaper
manpower and better quality deposits. This in addition to direct and
indirect subsidies or uneconamic production for hard currency, has
campletely turned the tables on the original dewvelopers. The
controller has became the oontrolled. With further advances in
technology the balance might be shifted as more attention is paid to
the hame ground but the driving force of undervalued commodities fram
third countries which calls for greater added value at the final
product end of the supply chain will continue. The correct econamic
and strategic fit for recycling materials requires careful planning.

Supply : The needs are growing in importance, diversity and quality.
Numerous historical deposits 1lying within Europe are nearing
depletion or facing difficult mining conditions. Considering that
Burope covers a very large geographical area, same important
camodities are not well represented relative to their likely
occurrences (e.g. deposits of nickel, platinum metals, chramium,
etc.). To rely entirely on external supply would be to further put at
risk the whole down-stream econamy. Actions have to be taken to
continue to explore the "old world" which is likely to yield further
good quality deposits such as those discovered recently.

Quality : As camodities are the first link for industry, they have
to deal with more and more demanding downstream users. This cannot be
achieved without a continuous and strong effort to bring more added
value to the supply chain.

11



Professionals : As with all the basic sciences there is developing a
severe shortage of suitably qualified and experienced personnel
capable of effectively guiding the industry along the clearly
required path. Urgent action is required to redress the situation.
The needs within Europe are evident but this problem is a world wide
one exacerbated by the recent downturn in the base metal industry
just as a whole generation of experience was reaching maturity and is
now approaching retirement.

II1-2-D : R&DAS A MEANS FOR IMPROVEMENT

Wwhilst R & D is not the only means which leads to process
improvement, it is a fundamental necessity at all levels of the
primary raw materials industry. This is particularly true given the
wide range of disciplines involved and the unusual caombinations of
these disciplines that are required.

It is through R & D that the right basic knowledge and understanding
of involved mechanisms are obtained. In addition R & D that is
performed in other areas than in raw materials is of wide use, for
example in discoveries and techniques in areas such as advanced
materials and data processing. Without the basic knowledge and
understanding, however, these advances cannot be integrated in any
useful manner.

R & D in the raw materials industry which covers a wide range of
disciplines, has quite clearly the capability of contributing to
other earth sciences as well as physics, chemistry and more general
areas such as ergonamy. R & D is also one of the best ways to train
future operators and managers, to obtain mobility of manpower and to
diffuse knowledge and know-how.

12



III-2-E : THE EC OONTRIBUTION TOR & D

It is assumed that the EC has to play a role in helping the raw
materials industry to progress. It has to act at a supranational
level, over and above national bodies, industrial organizations and
academic institutions to help solve problems of cammon interest.

The overall objectives being clearly defined, the way to pramote
R&D is to assist the actors by financial contribution. The
procedure becames a critical step as the funding will be directed to
specific areas of action and a balanced approach with regard to
associated actions such as work in advanced materials is clearly
required. Defining the priorities is an operation that must be done
having a clear view of the situation, including definition of the
topics where R & D could enable progress. The analysis of the
situation including a continuous assessment of the future should
avoid conjectural reactions. It has to take account of not only the
opinions of those directly involved in raw material industry, that
are by essence partial, but also must consider other associated
activities such as downstream users, envirommentalists and
politicians.

The funding must be appropriate to the size of the problems to be
solved and the expectations of the results.

Many R & D problems can be studied at a laboratory scale. The reality
of the raw material industry which deals with the geological
enviromment is such that in many cases the answers are only
obtainable after full scale operations in actual conditions. This
requires oonsiderable flexibility in programme funding. It is
important not to undervalue the effects and contributions made by an
indirect mechanism such as contact groups, information and idea
exchanges which in themselves can lead to further valuable work.
Further, flexibility is also required in dealing with innovation
which does not fit conventional time schedules.
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II1-3 : SCIENTIFIC AND TECHNICAL ACHTEVEMENTS

FINDINGS

The evaluation of scientific and technical achievements must be seen
in the context of the process which has been used to organise the EC
funding. -

The Programme was established to direct R & D efforts within the
Cammmity towards solving problems in the raw materials industry
covering such areas as cost effectiveness and strategic supply.
The topics covered were selected by extensive consultation with
concerned parties and because of the very restricted funding a
variable set of priorities were established, based on the
conventional wisdam of the day. The successful contractors were
therefore those who were the most closely aligned to these
priorities or those who were large enocugh to mould a project to
suit.

This represents a highly selective procedure on and above the
nomal consideration of campetence and merit.

The letting of large contracts with break periods of one to two
years also tends to favour the larger institutions who have the
staff flexibility to cover such proposal costs and time. These
larger institutions are also the ones with high reputations
further favouring their selection.

After an extensive analysis of all relevant documentation, interviewing
concerned parties and considering personal experiences, the panel members
agreed to the camments contained in the previous evaluation report about
scientific and technical achievements but also felt it sensible to extend
their assessment to same further considerations.



The camposite assessments are as follows :

In the majority of cases the programme topics have been properly
addressed. It was clear, however, that same topic areas were not
adequately covered, which may be a reflection of the perceived need not
being real. The effect cannot be explained by a lack of expertise in this
area. The panel felt that it was more a question of the effect produced in
replying to a specific and time dependent request for tenders.

As expected the quality of the work performed is recognised as being of a
high level for the vast majority of contracts. No formal evaluation can
give a measure to this assertion without conducting a very detailed audit
which is clearly not justified. The general levels of interest shown in
the projects, the acceptance of the resultant publications, the
development of contractual collaboration and participation in professional
seminars are testimony to the technical success of the programmes.

As a general cament, however, it is clear that reporting to international
standards remains a weakness in many European teams.

There were significant differences within the main topic areas. In
exploration, for example, the tenor of the projects was heavily biased
towards basic knowledge acquisition, whilst the ore processing
sub-programme contracts had a stronger applied technology basis. The
mining technology and recycling sub-programmes were almost entirely
directed to specific issues of a more current nature.

In termms of the original claims and objectives there was a high degree of
reasonable success and this level of achievement is obviocusly related to
the high quality and professionalism of the various teams involved.

Reports (see annexes 8 and 9) give evidence for all of the topics selected
by the programmes that the results are abundant, important and of high

quality.
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Topic 1.1. Geology of Ore Deposits and their Host Rocks.

This topic camprised the greatest number of projects funded under the
Exploration research area. 39 projects were funded which covered the
following research areas :

Deposits associated with mafic/ultramafic rocks

(sulphides, chramite, platinum) - 13 projects
Deposits associated with granites - 8 projects
Deposits in sediments, principally carbonates - 7 projects
Deposits related to alkaline rocks - 4 projects
Other projects ~ 7 projects

Deposits associated with mafic/ultramafic rocks.

These included inwvestigations into chramite (5 projects), sulphides and
hydrothermal solutions of oceanic ridges (5 projects) and platinum (3
projects).

Chramite. Positive and encouraging results were obtained for all
projects. The major collaborative projects between BRGM (038-F), the
University of Copenhagen (120-DK) and the Open University (108-UK) was
selected for a detailed study of its final reports. Using geochemistry,
geophysics and structural studies it was shown that supra-subduction zone
ophiolites are the host in contrast to those of "mid ocean ridge basalt"
(MORB) settings, and that chramites are associated with deformed,
serpentised ultramafics. The collaborative multidisciplinary study 135-
GR/136-UK developed structural and geochemical techniques which have
general application for econamic discoveries.

i8



Sulphides and hydrothermal solutions of oceanic ridges. Four projects
(015-D, 016-D, 017-D, 018-D) studied the sulphide ore deposits of the
Northermm Troudos Ophiolite, Cyprus. Positive results were obtained; the
origins of the massive and stockwork sulphides is more clearly understood
than heretofore, and the same techniques could be applied to similar
oceanic crust material elsewhere.

A fifth project (032-F) studied metal behaviour in hydrothermal solutions
at the Djibouti ocean ridge and allowed the source of the metals to be
determined.

Platinum. Project 089-UK on "the development of techniques for the
determmination of the platinum group elements in ultramafic rock camplexes"
was selected for a detailed study of its final report. This highly
successful project developed new techniques of beta-radiography which are
of major econamic importance.

Two other projects (023-F and 116-DK) investigated the prospecting for
platinum group elements in ophiolites in association with base metal
sulphides, and definitive conclusions were recorded for both.

Deposits associated with granites. The projects covered a variety of aims
and all were successful; the technical standard was high. Project 102-UK
was selected for a detailed appraisal of its final report. Fluid inclusion
studies and thermametric work of high calibre indicated a clear model for
the tungsten mineralisation associated with the Hemerdon deposit in SW
England. The same techniques can usefully be applied to the tungsten
deposits of both Caledonian and Hercynian age in Western Europe.

Five other projects also investigated tungsten mineralisation. The
importance of a multidisciplinary approach to locate deposits was
demonstrated in most cases. The value of collaborative projects was clear,
and one team found particularly useful the contacts and ideas developed
within the framework of the EC "Contact Group".
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One project (031-F) aimed to detemmine the origin of Sn and W in granites.
This project had a positive result and highly accurate analytical
techniques were employed. The ocutcame indicated that the initial protolith
must have high levels of Sn and W with a subsequent high degree of
fractional crystallisation and the involvement of fluids.

Finally one project (117-DK) aimed to establish new ideas on the origin of
porphyry-Mo mineralisation in continental rifts. It is clear that back-arc
rifting, as proposed classically for Colorado, may not always be the
model, and is clearly not the case for the Tertiary province of east
Greenland and the Olso Graben.

Deposits in sediments, principally carbonates. The co-ordinated projects
010-D (University of Heidelberg), 041-F (BRGM), and 078-B (Geological
Survey of Belgium), were selected for a detailed study of their final
reports. The research teams carried out an impressive amount of work of
the highest quality. Multidisciplinary techniques were applied to selected
areas of a range of sediment types of different ages in France, Spain and
Belgium and it was demonstrated that it is highly important to select the
best analytical and prospecting methods appropriate for each district.

Of the other four projects in this category, three had a positive outcame
and yielded same new local information; in one case however, it is
doubtful whether the results obtained represent anything new or are of any
additional value in exploration.

Deposits related to alkaline rocks. Project 118-DK was selected for a
detailed analysis of its final xreport. It involved high calibre,
maltidisciplinary collaboration with a wide range of institutions. The
study produced very worthwhile results which indicated econamically
pramising zones of pyrochlorite enrichment in the Motzfeldt Centre of the
Igaliko Camplex, Greenland.

Three other projects investigated the phosphate potential of same alkaline
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caplexes in Greenland. Although the three projects (005-D, 098-DK, and
119-DK) identified same low grade igneous phosphate occurrences, none of
these seem to be econamic, and the EC will have to continue to depend on
imported phosphate. 005-D identified potentially econamic niobium in the
Motzfeldt Centre which warrants further study.

Other projects.

These camprise a variety of subjects generally using multidisciplinary
techniques. Overall, the techniques, although of a high technical standard
failed to yield much new positive evidence of mineralisation in the areas
studied.

An exception was 079-B, which investigated the stratiform phosphate
deposits of the Mons Basin, Belgium. A positive result was obtained with
an 800 million tons of resource of phosphatic chalk indicated at a grade
of 6-12% P05 and a reserve of 30-45 million tons which may be econamic.

Topic 1.2. Geochemical Methods

This topic camprises 15 projects which covered geochemical prospecting (9
Projects) and analytical techniques (6 Projects), although there is same
overlap between the two types.

Prospecting.

Each had a successful result, although in the case of the projects which
studied the use of lithogeochemistry in exploration, a successful result
was in any case predictable. One lithogeochemistry project (074-NL) showed
that elevated levels of Cu and Zn are associated with tungsten rich skarns
and are absent fram barren skarns. The dispersion of metals in soils and
streams as studied by O035-F showed that the techniques used nust be
relevant to the local geological conditions. Lithogeochemistry of granites
and their country rocks (096-UK) successfully showed that in many cases
the presence of concealed granites can be determinated and signature
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mineralisation can be defined which indicates the presence of tungsten. A
multidisciplinary study (090-UK) of carbonate hosted mineralisation in the
English East Midlands gave highly positive results on the origins of
"Irish-style" and "Pennine-style" deposits, and based on these it is
possible to propose the correct exploration methods.

T™wo quite different projects were 077-B and 105-UK. 077-B gave highly
pramising results in the innovative application of thermmoluminescence of
quartz in mineral exploration. 105-UK showed that trend surface analysis
on geochemical data fram surface sediments fram the Greek continental
shelf can be a worthwhile technique in locating placer, hydrothermal and
lode minerals.

Analytical techniques

All six projects gave positive results. Four of them investigated the use
of soil and gas geochemical exploration methods. One of these projects,
106-UK, was selected for a detailed evaluation of its final report. The
work carried out was of a high standard and demonstrated, that despite
ambiguities in same cases, significant differences between mineralised and
unmineralised areas can be detected, particularly in carbonate terrains.
Two other projects under this category showed that under certain
circumstances gas geochemistry can locate ore bodies better than normmal
soil geochemistry.

The other two projects under this heading developed new techniques. 104-
UK developed a new plasma source spectrameter which has given excellent
results in the detemination of trace and rare earth elements. 073-NL
developed a new technique of "Integral Rock Analysis" in which rock slices
can be directly and non-destructively analysed by XRF with large
consequent savings in time and cost.
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Topic 1.3. Geophysical Methods

The eleven projects funded produced worthwhile results and included a wide
range of geophysical methods. Several campletely new techniques were
developed.

New techniques in UV laser prospecting (003-D) led to the discovery of
several new exploration targets in Turkey. In a study of the potential of
seismic methods in near-target mineral exploration (007-D), it was found
that vertical seismic profiling (VSP) and transmission tamography gave the
clearest and most cost time effective picture.

The use of TEM (transient electramagnetic methods) was the study.of two
projects (009-D and 097-UK). Interpretational aids were successfully
developed and it was found that TEM can detect massive sulphides even
under unfavourable conditions.

030-F successfully developed new techniques in nuclear technological
analysis of elements in boreholes. The costs of borehole analysis can be
lower than using conventional methods. 087-UK developed a new downhole
very low frequency (VLF) prospecting instrument capable of detecting
conductive zones beyond the borehole wall.

The remaining five projects investigated the usefulness in prospecting of
various electrical methods and all showed a fairly high degree of success.
Of particular interest are a new frequency damain electro-magnetic system
which was dewveloped (044-F) suitable for the search for deep seated
conductors. In addition, project 101-D produced a mlti-frequency
electramagnetic depth sounding system which is better suited for detecting
thin conductive layers at great depth or for penetrating high resistivity
overburden than conventional methods.
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Topic 1.4. Remote Sensing

Five projects were funded, each of which produced worthwhile results.
111-EIR was selected for a detailed evaluation of its final report. This
study applied a wide range of remote sensing data and geological,
geochemical and geophysical information to a large area of Central Ireland
in order to detemmine the controls on mineralisation in several previously
known mineralised areas. The study campiled an impressive amount of data
enabling detailed models of the structural controls on much of the Irish
base metal mineralisation to be proposed. A study with a similar approach,
114-DK, also involved the statistical integration of remote sensing with
other data fram central east Greenland. Very positive results were
obtained and it is clear that multivariate analysis of cambined data sets
reveal many otherwise hidden geological features.

037-F was in two parts, studying both the Ammorican Massif where covered
by thick superficial formations, and the Mount Rhodope area, Greece. A
clear relationship between remote sensing data and wvegetation, and between
vegetation and geology was established. Finally, 071-NL investigated the
usefulness of side looking airborne radar as a tool in mineral
exploration. In the area studied, the Huelva pyrite belt of Spain, the
technique was found to be of limited use campared to other remote sensing
techniques. Further research is needed.

Topic 1.6 Statistics and Geostatistics applied to Exploration Data

The two projects funded produced useful role models for logging and
classifying systems as well as 3D imagery.

GENERAL COMMENTS

For the 1982-85 programme approximately 30% of the total budget was
allocated to Exploration, with 8 million Ecu covering 72 projects. All of
the projects were technically of a high calibre.
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Among the topic "Geology of Ore Deposits and their Host Rocks", which
camprised the greatest number of projects, studies on chramite, platinum
and tungsten gave particularly encouraging results.

Under the topic "Geochemical Methods" many of the projects of the
sub~-topic "Prospecting" gave rather predictable results. However, under
the sub-topic "Analytical Techniques" same very worthwhile new techniques
were developed which are of value to the Caoimunity as a whole.

The geophj(sical projects of the 1982-85 Programme developed several new
techniques and the Remote Sensing projects gave very worthwhile results in
the area of multivariate analysis of cambined data sets.

For the 1986-89 Programme 3.5 million Ecu have been allocated to cover 25
projects, making up about 20% of the budget. The funding of a lesser
number of projects, each with a samewhat larger budget than those of the
1982-85 Programme, is to be welcomed, especially as the number being
funded in prospecting which would yield predictable results have been
considerably reduced. '

Nevertheless, it is clear that the total budget available for projects is
far too small, in that worthy projects are each now receiving a larger
amount of funding (on average about 20%), but the number of projects
funded under many of the topics is so small as to have no great impact on
Exploration in the Community as a whole.

IIT-3-A-2 : ORE PROCESSING

INTRODUCTION

The work conducted in this sub-section is previously reported in the
resources document "Summary reports of the sub-programme : metals and
mineral substances (1982-85)", Vol. 2, edited by M. Donato and L. Van
Wambeke - 1988. In addition other publications of same projects were made
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and selected subjects involved workshops and seminars.

This field was divided into 8 topics which are listed below, together with
the number of projects undertaken and the relevant funding.

No of
projects Ecu
Topic 2.1. Cawplex lead, zinc and copper ores 23 3,410,240
Topic 2.2. Other camplex and oxidised ores 7 1,252,362
Topic 2.3. Aluminium from low-grade sources 2 1,214,145
Topic 2.4. Chramium fraom low-grade sources 1 152,630
Topic 2.5. Phosphates 1 120,000
Topic 2.6. Slags and residues fram metallurgical
processing 4 513,530
Topic 2.7. Mcdelling and Control in mineral
processing 5 1,063,225
Topic 2.8. Improved mineralogical analysis 2 255,405
TOTAL 7,982,087

The proportion of the total funding dedicated to the ore processing
subsection was 45% of the MSM budget (excluding recycling) and amounted to
an average of 180,000 Ecu’s per contract.

Topics 2.1. — 2.8. Ore Processing

Despite the various topic divisions which served to provide different ways
of addressing a wide range of industry problems the overall nature of the
ore processing group is best classified en-mass. Save to say that topic
2.6. does not overlap with the Recycling of Non-Ferrous metals but does
serve to illustrate the inseparable nature of the processing spectrum.

The distribution of the contracts on a national basis as per the leading
group were :
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France 15 projects
United Kingdom 13 projects
Italy 6 projects
Germany 4 projects
Greece 4 projects
Ireland 1 project
Belgium 1 project
Netherlands 1 project

Of these projects 20 were industry led and 3 were joint contracts.

In terms of unit processes the contracts were sub-divised as follows :

Mineraloqgy
Preconcentration
Caminution
Flotation
Leaching
Smelting
Modelling
General

)
VB ARAAHPF W

The industrial ocontracts were reviewed on a qualitative basis and
classified into three camposite categories : "successful", "meaningful"
and "not beneficial". This classification was based on the following
criteria :

- results as campared with objectives

results capable of wide application

the scope for industrial application

- the extent of the technical progress achieved

This gave an overall rating which for the ore processing sub-programme

- successful = 37 &
- meaningful = 37 %

- not beneficial 25 %

27



The sub-group main conclusions were :

- The success rate of the research programme is generally
satisfactory.

- Dependance on imported raw materials has not been changed
fundamentally by the ocutcome of the programme but in same specific
cases vulnerability of supply decreased to same extent because of
improved processing technology in the minor metals field.

- By deduction fram the results, campetitiveness should have improved
and the programmes have undoubtedly stimulated better co-operation
between industry and universities.

- It is felt that research capabilities in this sector have increased
in the EC during the last decade in part as a consequence of the
programmes.

— The non-beneficial number of projects seems to be rather high. This
is due in part to the criteria adopted by the Sub-Group which
classify projects with too specific targets as "non-beneficial"
even though they may be technically sound.

GENERAL, COMMENTS

There was a heavy bias towards hydrametallurgy, which was a pity as the
programme as a whole should have covered areas of equal importance, ie.
pyraretallurgy, which account for the bulk of non-ferrous metal
production; the direct attack of the simple chemical bonds of a
metalliferous concentrate is bound to offer the most econamic route, and R
& D work directed towards improving the efficiency of such unit operations
can only be helpful.

It is again a function of such limited funding that fashion and short term
perceptions should play such a major role in project selection. In the
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late Seventies and early Eighties, when environmental pressures were
building on all sides, particularly on SOy emissions, it became
conventional wisdom to regard low temperature hydrametallurgical processes
as being envirommentally less sensitive. Time and much effort and money
has shown this not to be true and in fact most of the proposed main-stream
hydrametallurgical process routes have foundered on the bases of cost,
camplex chemistry and environmental problems.

Another heavily supported category was modelling : although this cannot be
considered a specific research operation it has the great merit in helping
to understand the critical and controllable parameters in a way which the
normal accounting based central strategy cannot. It therefore represents
an ideal area for the EC to support as it has a wide applicability and no
one process or industrial operation could justify the development of the

Having concentrated on the main areas of funding allocation it has to be
stated that several basic scientific and process functions were seriously
urderfunded :

- Mineralogy and characterisation : the starting point of all process
development and the basic means of control of any operation. It can
assist in the design of large numbers of devices and techniques for
size and shape characterisation in medicine, ceramics, etc., but it
seems not to attract much interest for the damain of ore processing
as only one project dealt with it. It opened up a way to more
systematic use of one of these techniques through simplification of
use by automation. The characterisation of surfaces, so critical to
operations like flotation, agglomeration, attracted 2 projects
resulting in highly significant findings.

~ Caminution : the most inefficient and expensive unit process which
is applied not only to ore processing but is of widespread
existence throughout all industries dealing with particulate
solids. The ore processing industry which is perhaps the largest
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single user of this unit process has been shown to be less
innovative than others particularly in the avenue of producing very
fine particle sizes.

- Pyrametallurgy : A major process for most metals. It is still an
area for improvements in both capability and efficiency.
Pyrametallurgy is the most flexible process to adapt to the demands
of the downstream user.

To the analysis by technique should be added same camments about specific
problems the EC is facing in ore processing :

- The supply situation of Europe for certain camodities based on
known and existing low grade ores have been covered by only 6
projects. This low level of interest could be explained by the fact
that mineral processing is highly product dependent but no specific
potential deposit had been proposed in the Programme. Also it must
be stressed here that the processing is not a target as such but
must be included in owverall technical feasibility including all the
aspects about grade, ore, mining, etc. as to be able to appreciate
the potential call on this source in case of necessity. This cannot
attract industry, but should involve it to avoid only academic
answers,

- The absence of projects related to industrial minerals, probably
related to the apparently restricted list of proposed topics in the
programmes, is not in accordance with the increasing importance of
this sector in Europe.

— There is a permanent need for new separation techniques, to be able
to adapt to new conditions, to extend beyond critical limitations.
Although there were only two projects on this topic considering not
campletely new techniques, their appraisal has led to a better
understanding of mineral assemblages not tested before, leading to
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new areas of application : these are spherical agglameration,
bubble flotation, flocculation, preflocculation.

- Although the mineral processing world has been a leading one in the
past century for creating new highly performant equipment, and
although this area is being highly active in many industrial areas
as agroresources, pharmacy, ceramics, etc., it seems no longer to
attract European firms’ interest. The need for new equipment still
exists for better performances, lower energy demand, fine grinding,
lower contamination, size separation in fine particles, etc. Only
one project covered this area of concern related to improvements
and extension in working conditions for heavy media hydrocyclones.

—'meimpmvatentofthedpetatingr&sultsof2i1ﬁustrialplantsas
to the flexibility to cope with changing feed quality and market
product specifications is and should be a continuous concern of any
industrial campany so as to maintain and improve its cawpetitive
position. At first this would appear no direct concern of the
programme under review but since R & D would be required to provide
part of the answer to the immediate problems proper diagnosis and
data gathering was required and this was supported by the EC on
this basis.

ITIT-3-A-3 : MINING TECHNOLOGY

INTRODUCTION

The main campendium of the scientific and technical findings in this area
are the "Summary reports of the sub—progfamne in materials and mineral
substances"” (1982-85) Vol 2. edited by M. Donato and L. Vanwambeke, 1988.
This area of the sub-programme is an extreme example of difficulty of
tackling such a broad subject in a very limited fashion : in that within
the funding available only partial coverage of same of the potential
topics was possible.
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The field was divided into three topics which are listed below with the
number of projects undertaken and the relevant funding.

No of
projects Ecu
Topic 3.1. Problems associated with depth 8 1,219,765
Topic 3.2. Marginally econamic deposits 0 o)
Topic 3.3. Geostatistics and modelling in
mineral exploitation 1 234,870
TOTAL 1,454,635

The proportion of the total furding dedicated to the mining technology
subsection was 8% of MSM budget (excluding recycling) and amounted to an
average of 161,000 Ecu per contract.

Topic 3.1. Problems associated with depth

Eight projects at a total cost of 1,219,765 Ecu’s correspond to 83.85% of
the total funds allocated to mining technology.

General mining operations and methods of

exploitation - 3 projects
Geotechnical studies - 4 projects
Water ingress studies - 1 project

This is not a closed classification as, in sane cases, no clear
differences can be established between the first and second group of
projects. The classification attempts to campare tendencies and areas with
the previous Programme 1978-1981.
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Geotechnical Studies

Four projects were considered in this area: 050-F, 034-I, 053-I and 062-I.

The project 050-F deals with the scientific study of the influence of
filling and its setting underground on the stability of mining structures.
The scientific and systematic approach has been dewveloped in co-operation
with different french mines using innovative techniques of testing the
different types of filling materials. The conclusion is that this type of
scientific analysis can generally improve the different mining
back-filling methods.

Following a technical systematic approach, the 062-I project developed a
similar study on the properties of materials to be used as mining
fillings. Both projects ran parallel but were connected and the latter
used materials caming fram two Italian mines where mine pilot panels were
tested with good results leading to an improvement in safety and mining
recovery.

Two projects, 034-I and 053-1I were devoted to attempt to solve stability
and rock mechanics problems in connection with the mining operations in
two italian mines. Normmal methodology was applied, although the use of
microseismic techniques and scientific layout in the former and the
introduction of geostatistics in the latter can be pointed ocut as being of
a high scientific level. The 034-I project applied to the Raibl mine has
helped the mine operator to improve modelling the mine, better recovery of
ore and better supporting methodology in galleries. The 053-I project gave
the Masua mine operator the scientific model of rock settings enabling
deepening of the mine in safe conditions and also defining a technique for
progressing using on-line mte:cpretatlon of data.

Water Ingress Studies

One project, 057-I, is related to the study of ground water and more
specifically to the karstic circulation in relation with the potential
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exploitation of a deeper deposit in the Italian Monteponi mine. In fact
this project is the follow—-up of the 114-I included in the 1978-1981
programme. This new extension was devoted to the detailed study of the
groundwater circulation within the structures of Nebida-Masua-Acquaresci,
Su-Zurfufu-Gutturu Pala and S. Benedetto. Also, detailed studies about the
geochemistry and the flow of the ground water linked with the karst
phenanena which influenced any future mine exploitation were conducted.

ic 3.2. i econamic its

No projects have been carried out in this field.

Topic 3.3. Geostatistics and modelling in mineral exploitation

Although many above-mentioned projects have used different mathematical
modelling techniques, the 033-F project is specifically devoted to the
development of a camplete model to be used in open pit projects and
operations. Although this Project is considered in the summary under the
Research Area 2 (Ore Processing) it should have been placed here as it
deals only with mining operations. Through this simulation methodoloqgy,
different alternatives can be campared specially during the project phase.
The geamathematical tool can be used in both, open pit and quarries, and
has also been tested in different mines and quarries in France. Both
hardware and software have still to be expanded and improved.

GENERAL COMMENTS

The 1986-89 Programme made an attempt to re-align the proportion of
overall funding dedicated to this area ie. 6.5 Mecu fram an overall budget
of 20 Mecu. The overall caments of the panel are still pertinent
regarding the quantum of funding but this is at least a step in the right
direction which along with greater trans-national participation greatly
enhances the value of the efforts in this field which has been very
sparsely funded.
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1st programme 1978-81 1.1 Mecu
2nd programme 1982-85 1.5 Mecu

3rd programme 1986-89 6.5 Mecu

The topic subdivision of the on—going programme is also more practical ie.
rock fracturing, rock mechanics - stability and support systems,
application of robotics in mines at depth, modelling and simmlation,
problems associated with small size mines.

Only 8% of the 1982-85 budget was allocated to Mining Technology which
gave an average project funding of 40,406 Ecu/year. This compares with
only 21,475 Ecus in the first programme and a much more realistic figure
of 85,526 Ecus for the on-going (1986-89) programme.

Although it is still necessary to camplete and improve the general studies
about filling materials and modelling for an open pit operation, both
works can be considered as excellent starting points to further research
and applications.

It is rather surprising that no projects were sponsored by the BEC in the
field of marginally econamic deposits, taking into account this important
topic especially in Europe.

In the previous evaluation it was pointed out that the projects only
partially covered all the possible topics within mining technology. This
remains true in this Programme probably because of the lack of a clear
policy in the difficult field of mining technology which would enable us
to find gquidelines of general mining interest for Europe as a whole.
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ITI-3-B : RECYCLING OF NON-FERROUS METAIS

INTRODUCTION

A document camprising a set of 19 synthesis final reports was published in
October 1987.

The 1982-85 programme was a relatively small one and was constructed
during a period where greater emphasis was placed on recycled material as
a resource to replace in part primary material.

Time has shown this not to be the case but that the recycling of
non-ferrous metals is an integral part of the raw materials industry more
analogous to semi-finished products than an alternative to primary
supplies.

The field was divided into two topics :

No of
projects Ecu
Topic 2. Physical Processes for the treatment
of non-ferrous metal scrap and
residues 5 745,277
Topic 3. Metallurgical Processing of non-
ferrous metal scrap and residues and
refining of secondary metals 16 1,721,610
TOTAL 2,475,887

NB. Topic 1. Collection and Characterisation of non-ferrous metal scraps
and wastes was defined but not included in the call for proposals of 1982.

The proportion of the funding dedicated to topic 2 and topic 3 was 30% and
70% respectively and amounted to an average of 118,000 Ecus per contract.

37



Topic 2. Physical Processes for the treatment of non-ferrous metal scrap
and residue

The topic was subdivided into two sub-groups, Topic 2.1. Mechanical
Processes and Topic 2.2. Physical Processes. No projects were let under
2.1. and five were let under 2.2. Three of these projects were general in
terms of sorting varied scrap while 2 of the projects looked at the
particular problems associated with in one case arsenide wastes from
smelting operations (006-F) and the other the recovery of elements for
zinc carbon and alkaline battery scrap.

Topic 3. Hydrametallurgical Processing of non-ferrous metal scrap and
residues

The topic was subdivided into two groups, Topic 3.2. Hydrametallurgical
Processes for the treatment of non-ferrous metal scrap and residues, and
3.4. Refining of Secondary Metals. The majority of the projects were
conducted under 3.2. and were mainly concerned with the recovery of minor,
precious and deleterious, elements from plant residues. Of these 008-F,
and 012-I were involved with innovative process development.

Seven projects were conducted under 3.4. which were for the most part
pyravetallurgical approaches to similar issues addressed in 3.2. although
sane examined the further processing suggested by the sub-group heading.

The objectives of the sub-programme RNF for 1982-85 were to improve the
mechanical, physical and metallurgical processes used in the treatment of
non-ferrous metal scrap as well as to improve the techniques for refining
secondary metals fram alloying elements and impurities.

In general most of the 21 projects participating in the R & D programme in
the Raw Materials sector of 1982-85 met their objectives while there have
been cases of unsuccessful or incamplete results or as in the case of
"Reactive Plasma System" (contract 023-UK) recamendations have been given
that the project should be stopped due to lack of existing technology in a
special reactor design.
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The methods used to reach the objectives have been conventional and non-
conventional ones but in all cases modified to serve the purpose of the
project. In many cases sare quite innovating methods have been used and
have led to cammercial applications. Also quite a number of publications
and patent applications have resulted based on the methods and results of
the projects. Undoubtedly, through the programme valuable experience in
the field of recycling has been gained and various new process equipment
has been developed to better serve the needs of the Community’s industry.

However, a lot more work and noney are required to be spent for research
and pilot plants, in order to develop more cost-effective processes and
reduce the dependency of the EC upon imported supplies and mainly on
strategic raw materials, such as tungsten, titanium, tantalum, mercury,
manganese, vanadium, cobalt, zinc, copper, precious metals, arsenic and
others,

It has been said that recycling only becames attractive if it succeeds in
developing recycling processes which lead to top quallty products at
lowest possible cost.

In the group of the 21 projects for recycling non-ferrous metals for 1982-
85 this is the exception rather than the rule.

Of course there have been processes developed during the programme which
have found industrial applications in recuperating valuable metals and
saving big amounts of energy but in general the majority of projects have
very poor econamical justification. That is the recycled material is very
expensive to produce due to inefficient processes and econamical
circumstances of 1982-85. E

There is a number of reasons why the recuperation of the non-ferrous

metals through recycling was not econamically feasible for the period of
1985-85. Here are same of them :
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High cost of collecting and transporting scraps to the processing
station.

High cost of the chemicals used in the processes.

Uneconamical treatment of pollutants resulting fram recycling.
Methods used were very expensive limiting the application only to
a laboratory scale.

The poor market and low prices of the metals during 1982-85 made
most recycled non-ferrous metals uneconamical.

In view of the present good market for metals most of the projects could
be justified for further work.

Fram the final reports of the projects it is apparent that there is a
great gap in the knowledge of what properties make same recycled material
top quality product and what are the processes which lead up to them.
Also, because of the lack of existing econamical methods, difficulties
arising fram known reprocessing techniques and the difficulty of providing
and applying methods for testing, refining or not having a trial in a
pilot plant, most of the recipients of the grants indicated that further
fundamental studies and research are necessary before they could hope to
achieve an economical recycling method. A number of them have already
reapplied to the Camission for an extension to their projects.



ITT-3-C  : RECYCLING OF URBAN AND INDUSTRIAL WASTE

INTRODUCTION

The R & D programme on Recycling of Urban and Industrial Waste (RUW) was
initiated in 1979-80, with an allocated budget of 9 Mecu. 58 research
projects were selected for support and EC support was 5.4 Mecu.

A second call for bids in 1982 produced a further 18 projects with a
funding of 1.6 Mecu.

The second programme of 1986-89 with 3 Mecu allocated, is now supporting
21 projects. The new sub-programme, called REWARD (Recycling of Waste
R & D) proposed for the period 1990-92 has a budget of 6 Mecu.

The 1979-85 programme was formmlated by the CREST Raw Material
Sub-Camittee on the climate of the middle Seventies, when the Club of
Rame Report had predicted serious depletion of non-renewable resources and
the price of o0il in rapid escalation was considered a symbol of energy
supply shortage. At that time the definition of "waste resource" was in
fashion and there was interest to consider, at least in the short temm,
waste as an available supply for material and energy.

When the second Programme was defined, the situation had changed as a
consequence of relatively low prices of primary raw material and an oil
glut; the general interest moved towards the protection of the enviromment
and on potential action minimizing the impact of waste disposal. The R &
D programme was divided into four main areas :

1. Sorting of household waste and recycling of materials
2. Thermal treatment of waste

3. Fermentation and hydrolysis of organic waste
4. Recovery of rubber waste, particularly tyres.

The area 4 was designated for co-ordination action only, this is similar
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to the action taken in the area of camposting.

Very few projects relating to industrial waste were submitted and as a
consequence the urban waste studies received almost all the attention and
the financial support.

The proposed programme for 1989-92, in its objectives still considers both
materials and energy conservation and waste disposal problems.

The programme covers the following research areas :
1. Sampling and Analysis of waste

2. Recycling technologies
3. Energy production fram waste.

The areas 1 and 3 will be implemented by co-ordination, the items of area
2 which will receive research contracts are :

A. Separation and recovery

B. Upgrading and use of reclaimed products
C. Production of chemicals fram specific organic waste.

Topic 1. Sorting of Household Waste and Recycling of Material

A detailed assessment of the technical and econamic status of waste
sorting and refuse derived fuel (RDF) production technology in Europe was
produced. The report recorded the status of waste sorting and the RDF
plants in operation in the various Member States at the time, many of
which had been developed with support funds fram the R & D programme.

An assessment of process econamics for the various developments was also

included. This study published by Elsevier is now one of the standard
reference books in the waste sorting field.
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Methods for Sampling and Analysis of Household Waste

At an early stage in the programme the contact co-ordination group
recognised a major problem in that the results of work being pursued in
different Member States were not being reported on the same basis.

The experts have elaborated a "Recammendation" on that subject.

Evaluation of Health Hazards

It was anticipated that the introduction of waste sorting as a major
process in the treatment of household refuse could give rise to health
hazards, for example due to pathogen content, toxic metals, allergies
associated with dust etc.

Technoloqgy for the Sorting of Bulk Wastes

The studies were mainly concerned with air classification and size
separation of refuse by screening. There were two camplementary studies in
air classification, one concerned with the fundamental aspects of particle
separation in vertical classifiers and the other with the application of
the technology to real systems. The results showed that feed preparation
was the main factor controlling the separation efficiency and not the air
classifier design. The refuse screening studies, with particular reference
to the use of trammel screens, provj.ded valuable results and indicated
optimum design and operating conditions for specific screening tasks,
including feed preparation for air classification. The technologies are
not achieving lasting success largely due to the changing econamic scene
and the lack of cammercial incentive to operate such processes.

Material Recovery

Of the eleven projects pursued in this topic area, eight were related
directly or indirectly to the separation and recycling of plastics.
The various projects on plastics recycling all contributed to further the
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knowledge in this area and significant technical success was achieved.

Other projects are still being investigated and developed at pilot or
demonstration scales, although econamic success is often proving elusive.
The main difficulties relate to the problems of collection and separation
of such low bulk density materials, cambined with the increasing
camplexity of plastic camposites in current use. With mixed plastics
products there are quality control problems but the main difficulty is
pramoting an adequate market for the products at appropriate prices.

Topic 2. Thermal Treatment of Waste

Enerqy Recovery

Sare ten projects were accepted under this topic heading, six were
concerned with refuse derived fuel. The projects on RDF were all showing
technical pramise at the early stage of the development, subsequently, as
results fram more extensive and longer duration cambustions trials became
available, difficulties became more apparent. Furthermore the changes in
the energy market and the relatiwve reduction in oil prices resulted in a
decline in the cammercial interest in refuse-derived fuel.

Firing of Waste Derived Fuel

The five projects in this area ranged over the use of fluidised bed and
various other cambustion systems. These projects were being pursued at a
time when production of RDF, particularly densified or pelletised RDF, had
not progressed to a continuous state and therefore there were limitations
on feedstock availability and there was lack of consistency in
camposition, particularly with regard to moisture and ash levels. A lot of
the cambustion tests were of relatively short duration and did not uncover
sane of the difficulties recognised subsequently. These related to the
nature and camposition of the ash and the effect on sinter formation and
boiler fouling but emission levels in the stack gases, particularly HKCl
and heavy metals, were the major cause for concern. It is worth noting
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that project 001-D of the Technical University at Berlin concluded that
intensive gas cleaning was needed if the emission regulations proposed in
Germmany were to be met, largely because of the HCl and heavy metal content
of the stack gases. These findings, coupled with subsequent work in
relation to dioxins, and taken in conjunction with the falling energy
prices, have effectively constrained the further cammercial development of
refuse derived fuel.

Pyrolysis and Gasification

Pyrolysis of waste, particularly during the time of energy shortage ard
high prices, locked an attractive approach offering as it did the
opportunity of recovering fuel o0il or possibly more valuable organic
products. The researchers ranged fram laboratory (university) scale to
larger pilot plant investigations.

wWhilst good results were obtained, by and large these projects showed
little pramise of cammercial success.

Gasification systems encountered problems of poor econamics, particularly
at small scale. Fluidised bed pyrolysis showed technical praomise, but
again the econamics were not favourable.

Topic 3. Fermentation and Hydrolysis of Organic Waste

Anaerobic Digestion

In this subject area the largest mumber of projects, same thirteen
including extension contracts, were concerned with household refuse or
municipal solid waste. Whilst much of the work was at the laboratory scale
save was pursued to pilot scale. The application of anaercbic digestion in
landfills was also considered. The general conclusions were that the
results were technically pramising, further investigational work was
required but the econamics looked unfavourable at that time. Two of the
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projects were concerned with utilisation of gas fram landfills and both
indicated the need for further work to develop methods of overcaming
problems associated with contaminants in the gas which render it corrosive
or otherwise difficult to handle and use.

Investigations into the digestion of agricultural wastes, predaminantly
fram cattle and pig breeding, illustrated the potential of this approach
and in one project a manual was produced with the aim of pramoting the use
of digestors on famms. However, the general conclusion was that the
process was not econamic although it may provide opportunities for
overcaming objections to alternative waste disposal methods in same areas.

Basic studies on digestor control provided valuable results.
There is now an extensive information base and technical expertise within
the EC which should be used increasingly to tackle environmental problems

including the destruction of toxic organic wastes in the clean-up of
contaminated land.

Carbohydrate Hydrolysis

The research projects accepted, for the funding in this area of the
Programme, were almost wholly fram the University and Research Institute
sectors and in contrast with the research in other areas of the waste
programmes, the studies here were mostly of a basic long term nature.

There has perhaps been less success in arriving at agreement over campost
processing and specifications for campost product quality. In
Mediterranean countries the need for organic matter to counteract soil
erosion can represent greater motivation than the environmental concern
over possible adverse effects of heavy metals.

The third Programme 1986-88 is under way and results are now not
available.
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GENERAL COMMENTS

Contact Groups

when the first R & D programme was underway the ACPM set up Contact Groups
covering Areas 1, 2 and 3 of the Programme. These groups had several
objectives. They provided a forum for researchers fram Member States to
meet and discuss technology. Discussions at these meetings also provided
an insight into gaps in the technology and future research needs and
highlighted the need for co-ordinated activities, for example, in relation
to analytical methods and specifications to ensure that results and
developments in different Member States could be compared on the same
basis. This was essential for encouraging technology transfer.

The meetings and proceedings of the Contact Groups undoubtedly represented
a major benefit arising from the RUW programme and were generally
acknowledged as such by all participants.

Co-ordinated Activities

Reference to the original definition of the recycling of waste programme
shows a number of areas that were designated for co-ordinated activities.

The most successful informal co-ordination activity has been in relation
to camposting. Several seminars have been organised and there has been
useful publication of proceedings.

A major area designated for co-ordination which has not been pursued at\
all relates to the recovery of rubber waste. N
Contact Groups do bring together the experts in the field and therefore
provide an ideal forum for co-oxdinated activities. This is an area which
justifies greater attention fram both the CGC and the programme management
in the future.
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original objectives. There are two areas to be distinguished. The
applicability of the results and their actual application :

* The applicability and follow up by the various groups in

the domain of assisting industry to solve its various
problems is supported mainly in public organisations. All
of these have benefited fram their activities within the EC
framework programme; this was directly expressed in the
interviews as well as being pointed out by same
industrialists.
It has to be recognised that the poor level of
participation by industrial campanies in the contracts did
not result fram a lack of interest but could be explained
by a non-accordance between the specific activity of the
campanies and the timing which cannot allow for short term
reactions. For same participants such as small and medium
enterprises, municipalities etc., despite the fact that
they have R & D needs, there is no way to give them access
to sufficient knowledge of potential partners to produce a
proposal.

* The actual practical relevance of the programme for the
industry can be therefore only evaluated through factual
data such as patents issued, direct applications,
development of collaboration and also cammon proposals for
contracts into subsequent programmes. In these areas good
achievements have been obtained in all the fields but with
a maximum in modelling of processes (in feasibility studies
and for manufacturing).

ITI-4-A : METALS AND MINFRAL SUBSTANCES

There is no doubt that the scientific and technical results of the
contracts within this programme are of the highest quality. whilst
this is not perhaps surprising given the campetition for and
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selection procedure for such contracts, it is nevertheless an
outstanding achievement which should not be disregarded. One area
where particular attention should be drawn is that of the programme
monitoring which was  obviously conducted diligently and
professionally by the very small EC staff.

The MSM subsection was in make up very similar to the first programme
with the bulk of the available funds split between exploration and
mineral processing with only a very small proportion dedicated to
mining technoloqgy.

The same caments made by the previous evaluation panel are just as
pertinent to the programme under review.

"It is quite clear that this level of expenditure is very low
and only campatible with either

a) the briefest of initial exploratory work in any new process
or

b) minor development work in already established processes".

This truism does not undervalue the work done which has contributed
considerably to know-how and development but underlines the need for
the considerably enlarged activities of the EC in order to both
achieve more in its own right and act as a reference point and
catalyst for others to take direct action.

ITI-4-B : RECYCLING OF NON-FERROUS METALS

This is perhaps the most subjective of all areas of the programme for
the boundary limits of where the recycling process begins and ends
defies adequate definition. The problem is further camplicated by the
highly variable economic parameters which are also overlain by
environmental considerations, costs and benefits.
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The projects supported in the EC programme all provided useful
information and given the very small and selective field the
practical relevance and general quality of the findings is of a high
order. This should not be confused by the concept of technological
breakthrough which is clearly not applicable to this area.

A number of projects talk of "bonne probabilité de réussite
industrielle" or "a quite interesting technique but further
development is needed" but they do not give conclusive results which
depend on other parameters that have yet to be determined.

Also a lot of projects have been limited only to a laboratory scale
or at a theoretical stage. The degree of confidence obtained in the
laboratory is not 1large enough to Jjustify a decision on
industrialisation and further testing on scientific and cammercial
pilot plants must be done. It has been indicated that on the basis of
the results obtained industrial implementation would be rather
difficult and/or expensive.

Of course a number of projects gave very solid and encouraging
results which have found direct application in industry. It is worth
noting that the projects which used non-conventional and innovative
methods to achieve their objectives, gave the best results and
industrial benefits.

The recycling of non-ferrous metals can be econamically attractive,
if a solution to the main problems of finding new and more efficient
methods of recycling can be found. To this purpose much more effort
is required fram the scientific cammnity.

At the same time, the side benefits of energy saving and
environmental protection along with the econamics should be taken
into consideration by the Cammission in allocating more money for
research for recycling of non-ferrous metals.
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ITI-4-C : RECYCLING OF URBAN AND TNDUSTRIAL. WASTE

There was general agreement on the high standard of most of the work
performed by contractors and by contact groups.

Also the quality of basic studies and of explorative analysis of new
solutions is of high standard.

Problems arise fram the activities of technological relevance where
several situations are found of non-application of results.

In this sector it is necessary to consider together the activities of
DG XII and DG XVII.

The evaluation therefore led to conflicting conclusions.

Fram one side we may consider that most of the work performed and the
results obtained did not find application at an industrial level due
to their costs and camplexity and to the changed situation of the
prices of raw materials and energy; in conclusion the programme had
very limited econamical impact and relevance.

On the other hand we may consider that the evidence of difficulties,
canplexity and cost for obtaining valuable goods from waste and
garbage have avoided the diffuse construction of recycling plants
everywhere in the Commnity - as forecast in the seventies - which
could have created negative econamical and envirormental results.

In conclusion the programme had a very positive econamical impact and
high relevance.

An explanation may be proposed for what has occurred. In the European
Cammunity, the sector of material recycling is very active at least
in same countries (eg. scraps for steel making, new wool fram used
clothes, cardboard fram used paper). This sector is organised in
small and specialised industries which operate frequently in local
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market niches; they are quite innovative at a technical level, but
not at a scientific one, they utilise selected production residue
more than refuse. As a result of such characteristics these
industries, in general, have not the structure and the dimension for
responding to the BEC programme initiatives.

The BEC programme drew the attention of universities and of research
and engineering campanies, interested in the possibility of
transforming the huge quantity of urban refuse into valuable material
sources and in the related market of large plants for the selection
and the cambustion of urban refuse.

Obviously, it was impossible in so short a time and with a limited
amount of funds, to solve a problem having not only technical
difficulties but also many camplex implications such as human
behaviour, fiscal systems, climate, and finally social structure.

54



ITI-5 : MANAGFMENT EFFECTIVENESS ~ RNF & MSM -

FINDINGS

The very description of the heading of this section is bound to be
regarded as an '"entr&e" to criticism. This is certainly not the
intent of such a sub-division, but the panel felt that it is an area
where, if the emotive reactions can be avoided, there is much of
value to be obtained fram a scientific analysis.

With regard to the sub-programmes MSM and RNF the previous evaluation
reported under Section 3.5. of their report :

"The scientific management of the contracts has been conducted
in a highly cammendable and professional fashion. This is even
more the case when it is considered that a maximm of six
permanent staff have carried out the scientific management of
the contracts, including monitoring, initial evaluation and
selection, monitoring progress, including site visits and
assisting in final report campilation.

The Camission was assisted in its task by an Advisory
Camittee set up by the Council, but the panel felt that the
technical input fram this Cammittee and its subgroups should
have been more specialised and more detailed, which would have
helped considerably with the effective execution of the work in
hand. It is, of course, necessary to involve expert panels in
the decision-making process but they should have more clearcut
terms of reference and be closely associated with the type of
work being planned and/or progressed.

In addition, it seems that the whole system - scientific and
administrative management, contractors management, financial
budgeting and control - produces delays in the allocation of
contracts and in the timely transfer of funding.
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In considering the above it is the opinion of the panel that
this work load under the present system involving such a large
number of vario-discipline subjects made effective control and
judicious decision-making difficult. This placed a large burden
on the small number of Camission scientific staff".

Save four years on from this statement the situation of the
Camission staff burden has now becane worse whereby effectively
three people are attempting to conduct all the duties of managing a
similar programme with increased cross-national content. It is with
considerable regret that the panel must report that it considers this
state of affairs to be unacceptable. It is to the eternal credit of
those staff members involved who have carried out their tasks with
vigour and campetence, and to have achieved what they have with such
limited resources is in same cases quite astounding.

However, as any good general knows 'brave soldiers dying on the wires
do not win battles’. It is in this context that the panel’'s views on
the need to improve the effectiveness of management is directed.

Without doubt the present format of the programme, ie. that proposed
for 1989-92 which is similar to the programme under review in this
document, requires a much larger staffing allocation so as to cover
in greater detail the subtler issues of proposals, letting and review
of progress.

It is one of the main recamendations of the panel that broader
issues should also be the subjects of consideration, and while the
direct contract work should continue, a more camprehensive position
description than simply an overseer of projects is required. This
would entail a high calibre of staff with a broad experience
background capable of formulating policies as well as the operating
of plans.
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This will permit the Commission to conduct on an almost continuous
basis the sort of evaluations contained in this document and will of
itself avoid at least same of the problems of the very long lead and
lag times inherent in the present evaluation procedures.

A larger pro-active permanent basis will also permmit other peripheral
tasks such as regular informal multi-national and multi-discipline
contacts to be maintained, which is a quite impossible task under the
present arrangement.

This is an area where even more regular and more easily accessible
publications will not remove the need for personal contact, and for a
respected and easily identifiable person who is responsible for a
given area of the R & D programme. The regular contacts with
associates in the field, whether in Industry, Universities or
Research Institutions, can only improve the value and relevance of
the work proposed and/or undertaken. There is no substitute for
personal contact in such a vario-discipline and widely dispersed
subject area as the raw materials industry. '

It is therefore a prime recomendation of the panel that the
Cammunity would be best served in temms of prawoting the right
projects works if the permanent Camission staff establishment was
substantially expanded and the appropriate divisions created whereby
not only scientific projects were conducted to the best ends, but
also where direct responsibilities are given for information
gathering and dissemination and where policy formulation forms and
integral part of the on-going evaluation and planning exercise.
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ITI-6 : MANAGRMENT EFFECTIVENESS - ROW

FINDINGS

The RUW programme suffered shortage of personnel and with the death
of the person in charge the situation deteriorated for same period of
time.

This was not so important at an administrative level where, in
contrast to the bureaucratic delays of most national programmes,
interviews of contractors indicated a good appreciation of EC
management.

It was important for the guidance of contractors in the changed
reference context and for the follow-up of actions; several
contractors answered : "Nobody was interested in the results of our
work". In the urban refuse sector, the technical results of R & D
work are only useful if they are integrated with institutional and
social aspects. Their specific value is of lesser importance.

There was a general positive opinion, concerning the operation of
Contact Groups and of seminars which indicated that in sectors like
RUW, characterised by the presence of small companies and local
authorities not in cammmication with each other, there is a strong
need for commmnication, integration and support for the application
of results. Otherwise the EC financial contribution may produce, eg.
in a small campany, distorting effects.

It was also very important for the ability of management to maintain
close connections among the several programmes of the BEC approaching
the waste problem fram different directions, the DG XII for research,
the DG XI for environment, the DG XVI for regional policy, and the DG
XVII for energy, thus avoiding conflicts and duplication and
permitting continuation of wvaluable actions from research to
demonstration.
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III-7 : SOCTO-BOONOMIC OONTRIBUTION TO THE EC

FINDINGS

As a precursor to any assessment it must be stressed that the raw
materials industry is held as being essential to the economic
development of the Cammmnity. This is in contrast to the view of same
politicians who state that it should be left to third countries and
more particularly third world countries.

This stance requires that considerably more effort be made in the
area of upstream activities than has been coammon in the recent past.
The erosion that has taken place in this area is moving rapidly
downstream with the inevitable end-point, if no remedial action is
taken, of leaving the Cammnity essentially dematerialised.

It is therefore seen as a requirement that a broader and more
camprehensive view of the industry is required whereby exceptions can
be made to the general rule of market forces in order that
unsustainable imbalances are not created by the slavish pursuit of
oversimplified theory of political dogma.

A canpetitive industry can be effective on a world scale without the
need to disregard local requirements. Japan as a trading nation is
undoubtedly the most successful at applying such techniques albeit
that same of the resultant practices cane close to being restrictive.
It has however shown that local and global considerations can be
effectively and successfully addressed.

This does not mean that metals and mineral deposits located inside
the EC should be mined at any price. But the challenge is to stay in
a praminent position as has been the case in the past, to provide all
the downstream users with the products they need - with an improved
quality and safety. As an example the highly successful Pechiney
position in aluminium (always one step ahead in metal recovery by
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electrolytic processes) is clear evidence of the possibilities.

It has to be realised that the "smoke stack" label often used to
describe the mining and processing of raw materials is quite wrong.
The mineral industry is in fact a highly performant innovative user
and pramoter of high-tech technologies as well as a catalyst of much
progress in other areas.

The control of industrial pollution requires to be fully considered
in an integrated manner. Previous moves to "export" the problem are
not now regarded as the "solution".

To maintain the place of raw materials activity inside the general
course of development, actions have to be taken for the Cammunity at
the same level of consideration as other activities. Due to the
importance of the sector assistance by funding should reflect the
level of turnover which is of the order of 50.000 Mecu.

R & D is one of the aspects of this pramotion. The role assigned to
it is the progress of knowledge, the training of people, the
transmission of the knowledge and the know-how, and finally to
contribute to the European influence in the world. But, as always
when dealing with science, the unknown appears larger and larger as
the knowledge base is increased. The temptation is great to pramote
actions in every dimension. This behaviour of "toujours plus" not
specific to the raw materials damain, is supported by same and while
it has to be considered as noble it is in the final analysis

unrealistic.

The real and effective way to orientate R & D is to define the
objectives with 1respect to the general objectives of the
socio-econamical development of the Coammunity and equilibrium with
all the other fields. This means also that the selection of the
fields and topics to be the framework of the funding cannot be
defined only by particular participants, their Jjudgement being
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biased. It relies probably more on the end-users of the products
derived fram raw materials, to define where there will be needs in
the medium and longer term.
The foregoing applies mainly to the MSM and RNF sub-programmes
whereas the situation with regard to the RUW sub-programme is subtly
but significantly different.

The programmes of R & D, Directorate XII, and of demonstrative
applications, Directorate XVII, on Recycling and Utilisation of
Waste, were established as a consequence of the socio-econamical
importance of materials and waste problems.

In same ocountries, at least in TItaly and Spain, pressuré'was
established on public financing institutions for obtaining
contributions for expanding activities in agreement with the priority
chosen by the EC, so that the rise and fall of Cammmity initiatives
produced a rise and fall in national interests in RUW and to the
birth and death of same engineering campanies.

The results of EC Research programmes on RUW together with those of
demonstrative programmes (DG XVII) had a strong influence on the
decisions of local authorities on refuse ocambustion and RDF
production.

On these bases, the socio-econamical impact of the BC programme on
RUW should be considered highly significant, out of all proportion to
the small amount of funds and the specific results of the individual
contracts.

The meetings and seminars were extremely useful for decision-makers
eg. people responsible for Municipal Authorities, with their wide
range of information and the analysis of technical and non-technical
implications of plant operation. In oontrast, the individuals
involved in the recycling of urban and industrial waste were subject
to a very low level of impact.
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III-7-A : THE CONTRIBUTTON OF THE PROGRAMMES

On the social side the Programmes have without doubt been a success, even
if limited in overall impact.

In addition to the barriers existing between public and industrial
centres, fundamental and applied researchers, Europe suffers fram
cultural, language and historical barriers. The way that the programmes
are working is leading to an increased feeling for the people involved of
belonging to the EFEuropean Cammnity and to the weakening of the
boundaries between them. The diversity of the cultures, so long
considered a negative aspect, is now a "plus" in that it allows cross-
fertilisation. This effort must be continued embracing more and more
participants fram areas and organisations left aside at this stage.

On the econamic side, the contribution of the R & D programme under
review and for that matter the previous and current programmes have
contributed little in termms of measurable benefits for industry as a
whole. There is no doubt that the programmes have been econamic in terms
of their expenditure but, considering that this was at such a relatively
low level, the econamic impact is understandably so low as to be barely
measurable on a European scale.

In termms of added value the perception is clearly different and it is
quite evident in socio-econamic terms that, considering the benefits
reaped by the R & D programmes in terms of both direct outcame, future
co-operation and information base improvement, the R & D programmes were
an outstanding success.
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To assist the Cammission in its task of management, an Advisory
Camittee on R&D Programme Management (ACPM) in the Field of Primary
Raw Materials was established.

The waste recycling Programme was also first formulated by the CREST
Raw Materials Sub-camittee. To provide guidance on programme content
this cammittee set up working groups and called for a series of
reports dealing with the various sectors of the waste and recycling
industry. Most of these reports were campleted in 1977 and the R&D
programme was finally agreed in 1979. The Council Decision of 20
November 1979 adopted the first Programme in the field of the
Recycling of Urban and Industrial Waste. An ACPM in the field of Urban
and Industrial Waste Recycling was set up. In its first four year
period the programme on Recycling of Waste was run independently from
the other programmes in the field of raw materials. The Programmes in
the field of raw materials were merged in 1983. '

In the seventies, the CREST Raw Materials Sub-cammittee initiated also
studies in other sub-fields of the Raw Materials sector, among them
the sub-field on Paper Waste and the sub-field on Recycling of non-
ferrous metals. The Camission issued a Background Document on
Recycling of non-ferrous metals in 1981. In its Decision of 17 May
1982 the Council decided to implement the Research Programme in the
field of Recycling of non-ferrous metals and to implement the second
period of the Research Programme in the  field of Primary Raw
Materials. A unique ACPM was given the task of assisting the
Camission in the management of the two programmes.

In its Decision of 17 May 1982 the Council recorded urder the title
"Raw Materials Research and Development Programme" the following
sub-programmes

I. Metals and mineral substances

II. Wood as a renewable raw material
ITI. Recycling of non-ferrous metals

IV. Substitution and materials technologies...
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and also uranium exploration and extraction and finally the ongoing
programme "Recycling of Urban and Industrial Waste" due to end in
October 1983. -

—

This Council Decision was however amended by the Council Decision of
12 December 1983 which merged the two sub-fields of Recycling into the
unique title "Recycling of non-ferrous metals and urban and industrial
waste" also called "Secondary Raw Materials". ‘

A simplification of the structure of management of the sub-programmes
of the "Raw Materials R&D Programme" was achieved by the Decision of
the Council of 29 June 1984. An end was put to all former ACPM’s and
new management and co-ordination comittees referred to as "CGC’s"
were established. A unique CGC was set up to manage and co-ordinate
all research projects in the field "raw materials".

At the end of the 1982-85 period of the Raw Materials Programme the
Council adopted on June 10, 1986 a new four year research programme on
raw materials. This Programme had four sub-programmes :

"Primary raw materials"

"Secondary raw materials"”,

"Wood, including cork, as a renewable raw materiél", and

"Avanced materials".

"Primary raw materials" and Secondary raw materials" are therefore the
current denomination of the Programmes of the present evaluation.

The objectives of the Raw Materials Programmes have had changing
enphasises during the last ten years. The original objectives were set
up in relation with the Cammnity dependence on external resources to
provide its needs in raw materials of most kinds and in relation with
the expectation of serious depletion of non-renewable resources.
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Over the life of the programme the overall position has changed since
the prices of primary raw materials and of oil went down to relatively
low levels. The principal goals of the programmes became pramotion of
industrial campetitiveness, improvement of the management of raw
materials and development of the industrial dimension of recycling.

Each sub—pbogramte had its specific aobjectives.

The main objectives of the first primary Raw Materials Programme

1978-81 were : ‘

- increase in self-supply potential in raw materials for the Cammnity
as a whole;

- reduction of trade payments deficit;

- development and export of new technologies for the exploration and
exploitation of minerals.

The objectives of the 1982-85 Raw Materials Programmes (primary and
secondary raw materials) were :

- the discovery of hitherto unknown native non-renewable resources
entailing research into geology and into mineral prospection
methods; |

the improvement in the production of native resources; ~

- the econamic exploitation of native low-grade resources;

the utilisation of resources;

the improvement of recycling.

The broad objectives for the 1986-89 Programme were the following :

1. To develop and pramote econamic processes for the provision of
primary and secondary materials.

2. To pramote co-operation within the EC scientific cammmnity.

3. To contribute to the training of specialists in the fields covered.

The specific objectives of the Primary Raw Materials Programme were :

a) To maintain and enhance the campetitivity of the EC mining and
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metallurgic sectors; therefore, to improve or develop basic
techniques and methodologies which can be widely applied on a
routine cost-effective basis throughout the Camunity’s mineral
industry (exploration, mining technology, mineral processing);

b) Secondly, to reduce the vulnerability of the EC for a mumber of
mineral raw materials, particularly those of critical or strategic
interest; therefore, to decrease reliance on external sources of
supply or to help diversifying those sources. |

The objectives of the Recycling of Waste Programme had also changing
enmphasises during the last ten years. In the first programme the
conservation of resources were given greater emphasis than the
envirommental pollution aspects.

The motivation for the new programme became increasingly environmental
protection, the objective being now to recycle and reutilize materials
to minimize the envirommental impact of disposal. '

. EC organisation of Programmes (approvals and setting of criteria)

Inmmediately following the Council Decision which represented an
agreement to launch a programme, the EC published in the Official
Journal of the European Cammnities, for each of the sub-programmes,
an Invitation to sublmit proposals for participation in the sub-
programme. It was said in these Invitations that the Cammission
wished to receive proposals for participation by means of cost-shared
contracts (the maximum from the EC being 50%). The calls for tenders
of 1982 contained a detailed description of the Research topics.
Furthermore, the calls for tenders of 1982 and 1986 contained a short
list of selection criteria.

In 1982 it was written :

"As a general rule the Comission, in considering the proposals,
will tend to favor those which :
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1. offer scope for applicability;

2. are joint ventures involving universities, institutes, industry
or other specialized laboratories;

3. involve, or offer projects for involvement of more than one
Member State."

In 1986 it was written :
"Preference will be given to Jjoint projects associating
organizations of at least two Member States. Approximately 90 of the
funds for contracts will be allocated to projects which require a
minimm annual BC contribution of 80,000 ECU."

In the Research Action Programme on Materials of 1986 it was also
specifically mentioned that the research area "exploration" was of
minor importance campared to the research areas "mining technology"
and "mining processing".

Rate of selection of projects :
The data : number of proposals/number of projects have been the
following :

Programme Primary Raw Materials

1978 270 / 140
1982 255 / 121
1986 360 /s 72
Programme Recycling of non-ferrous metals
1982 71 /7 21
1986 76 / 16
Programme recycling of Waste
First phase : 1979 188 , 58
Second phasel : 1982 131 s 18
Third phase 3 1986 173 s 21

1 1n the second phase the call for bids was limited to two research
areas instead of three for the first phase.
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5. Raw materials in the framework programmes.

The first programme in the field of raw materials was initiated in
1978. In the supplement 3/77 of the Bulletin of the European
Camunities the Cammission published its Camminication to the Council
of 30 June 1977 : "Common policy in the field of science and
technology". This document contained guidelines for the R&D policy
1977-80 with references to the world and European situation.

In section 4.1.2. of this document the main objectives of the
Camunity R & D Programme in the field of raw materials were
presented. The high level of dependence on imports of raw materials
made it essential for the Cammnity to develop a coherent and
camprehensive raw materials supply policy. In addition to guaranteeing
the continued external supply, two camponents of such a policy were
said to be of paramount importance : increase of intermal supply, and
conservation through recycling, substitution and product design. For
the secondary raw materials programme the objective was conservation
in the use of raw materials. The link of these activities with
environmental protection was rather seen as a side effect.

In the 1984-87 Framework Programme the need to improve the management
of energy and raw materials resources was mentioned as one among five
main challenges to be faced by the EC. In the list of main scientific
and technical objectives, the one of the raw materials programme was
the optimal use of raw materials (including recycling them). The
protection of the envirorment was in relation with the Cammmnity goal
of improving living and working conditions. Under the heading
"programme guide" the Commission suggested five criteria to assist in
the identification of the specific S&T objectives to be selected. The
five criteria were : scale of human and financial resources required,

size of the potential market, transnationalism, collective needs, and

support for the Cammnity’s major objectives.



The Cammnity R&D programmes on recycling were justified on the ground
that they would help to improve the Cammnity’s raw materials
situation but also on the ground of their useful effects on the
environment and the energy balance.

- In the 1987-91 Framework Programme the field raw materials did not
appear in the list of the eight main fields of activities but as one
of the four sub-fields of the field "modernization of industrial
sectors". The purpose of the raw materials and recycling Programme was
"to contribute to the campetitiveness of traditional and new
industrial sectors of the Cammnity, by satisfying their requirements
in raw materials, both renewable (wood) and non-renewable". This
sub-field "raw materials" was funded with 9 Mecus per year in a total
funding of R&D activities of 1079 Mecus per year, i.e. at the level of
0,8% of the total funding. As a camwparison the provision of funding in
1977 had been of a level of 2,9% of the total funding.
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2. Management structure
The Cammission was responsible for the implementation of the
programmes and it was assisted in this task by advisory committees
on programme management.

One division of DG XII, with a staff of five, was responsible for
the implementation of the programme Recycling of Urban Waste and
another division, with a staff of approximately six, was responsible
for the implementation of the programmes Primary Raw Materials and
Recycling of Non-Ferrous Metals. The Camnission was assisted by
advisory cammittees on programme management (ACPM). Initially an
ACPM had been formed in the field primary raw materials and
recycling of non-ferrous metals and another ACPM in the field
recycling of urban and industrial wastes.

In 1984 the Camission adopted a new approach to the management of
its research programmes. A new management comnittee, the CGC, was
formed for all Programmes in the sector raw materials. This COGC
camprised two permanent delegates fram each Member State. The
permanent delegates were appointed by the Commission for a period of
4 years which ended in December 1988.

The CGC would meet in variable configuration, depending on the main
subject matter for any particular meeting where delegations would be
supported by an appropriate expert.

The ACPM's assisted the Camission in the selection procedure
following the first call for bids, and also advised on the second
phase of the Programme. Once the research projects were under way
the ACPM’'s set up Contact Groups, one for each sub-topic of the

Programmes.
During the first phase of the Programmes, project leaders were

invited to present progress reports at contact group meetings. 1In
general the proceedings of the contact group meetings were not
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published. Nevertheless these meetings provided peer reviews of
progress on the projects.

The meetings of the Contact Groups were precursory to the formal
seminars that were held as sectors of the programmes reached
campletion and full results could be published.

\

3. Publications, workshops

A list of publications and of workshops which have been followed by .
a publication is given in Annex 6.
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ANNEX 3

CONTRACT PROCEDURE

The basic principle of the R & D contracts of the Cammission is to fund
projects on a cost-sharing basis of the full costs. The CEC contribution
is normally 50%.

However, for same organizations such as Universities and Higher Bducation
Establishments, the concept of wholly reimbursing only certain categories
of additional costs (the marginal costs) has been developed (their
recurrent costs relating to the project being fully borne by themselves).

The R & D contract model envisages three categories of participants:

- a contractor (partner) who is a signatory to the contract with the
Camission and, in addition to performing essential work on the
research project, must contribute to the costs of the research
project;

- an associated contractor who must contribute to the costs of the

research projects, but will not be a signatory to the contract with
the Conmission;

- a sub-contractor who is fully reimbursed by a contractor or an
associated contractor and does not contribute financially to the costs
of the research project.

Foreachpmjecttheremustbeacoord.i.hatorvmonustbeoneofthe
contractors. This coordinator is responsible for general liaison between
the contractors and the Cammission. '

Each contractor and associated contractor designates a project manager

who is responsible for the technical supervision of the part of the
project to be undertaken within its organization.
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The funds needed to carry out the projects, in the Programmes being
evaluated, when not provided by the Camnission cave fram other public
contracts and subsidies and fraom the contractor’s clients. According to
the results of the questionnaire sent to contractors ( the detailed
results are set out in Annex 9), preparing an application takes too much
time (23 man days on average) though 92% of contractors think that the
procedure for contracts is workable. Nevertheless, the personal
interviews carried out with the contractors (see details in the Annex),
revealed same negative camments concerning the long and tiring
administration in the pre-acceptance stage of the contract, and that a
faster notification of the decision would be welcaned. This uncertainty
in getting contracts affects availability of staff and makes long term

planning difficult.
In the post-acceptance stage of the contracts, more positive camments

ensued. Contract follow—up appears very satisfactory and no specific
problems were encountered.
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ANNEX 4

1.1.

PRACTICAL, OOMMENTS OR INTERPRETATION OF THE TERMS OF REFERENCE

Programmes to evaluate

The "research action programme materials" is a research programme in
the materials sector which associates four sub-programmes :

(I) primary ray materials (minerals), (II) secondary raw materials,
(III) wood, including cork, as a renewable raw material, (IV)
advanced materials (EURAM). The subprogrammes "wood" and "EURAM"
have been evaluated separately. The present "raw materials”
evaluation is concerned with the sub-programmes (I) : primary raw
materials (minerals) and (II) secondary raw materials. The
"secondary raw materials" programme is itself divided into two sub-
programmes : II.1 Recycling of non-ferrous metals and 1I.2
Recycling and utilization of Waste.

Account must be also taken that two separate admlmstratlv&e units
of the DG XII are responsible for the execution of the programme.

- DG XII, Directorate C (Technological research), unit 4 (Materials
Technology) is responsible for the subprogrammes "primary raw
materials" and "secondary raw materials-recycling of non ferrous
metals".

- DG XII, Directorate E (Envirormient and non-nuclear energy
sources), unit 1 (Enviromment and Waste recycling) is responsible
for the sub-programme "secondary raw materials-Environment and
Waste recycling”. It is therefore convenient to consider the
progrannestobeevaluatedasthneésub—programes: ‘

(I) primary raw materials (minerals) (abbreviated MSM (metal
and mineral substances)) .
(II) secondary raw materials-recycling of non-ferrous metals
(abbreviated RNF)
(III) secondary raw materials-recycling and utilization of waste
(abbreviated RUW)
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1.2.

201.
2'2.
2'3'

2.4.

2.5.

Each one of the sub-programmes to evaluate consists of two sub-
programmes of four years each according to the dates of the Council
decisions, the programmes and the contracts. For example the
"primary raw materials" programme is divided into two programmes :
1) the programme 1982-85 (preparation of the programme, choice of
topics, council decision,..., final results of the programme) 2)
the programme 1986-89 currently running (preparation of the
progranme, choice of topics, council decision,..., preliminary
results).

General terms of reference of the evaluation panel :
According to the Plan of Action on evaluation (0.J.Cl14/5,20-1-87)
the Panel is to assess the following :

The scientific and technical achievements of the programme taking
into account its original objectives and milestones.

The quality and practical relevance of the results including
camercial development and exploitation and possible spin-offs.

The effectiveness of management and of the use of resources.

The programme’s contribution to the development of Cammunity
Policies and to the social and econamic development of the
Camunity.

The benefits resulting fram the implementation of the programme at
Camunity level (Camunity added value).

Quantitative indicators will be used whenever appropriate.

The evaluation should lead to recammendations on the following:

a. The future continuation, alteration or temmination of the
programme.

b. The management of the programme or activity.



3.1.

~

c. The use of research results by the organization carrying ocut the
d. The transfer of technology to other organizations, by movements
of personnel, by licensing and by other means. '

Suggested areas of investigation :
Within the general guidelines specified above the panel will
analyse:

Whether the contracts satisfy selection criteria as those
formulated in annex 3 of the Framework programme (87/516/Eurataom,
EEC) .

The following criteria in particular justify Cammnity action :

- research which contributes to the strengthening of the econamic
and social ochesion of the Cammunity and the pramotion of its
overall harmonious development, while being consistent with the
pursuit of scientific and technical quality,

- research on a very large scale for which the individual Member
States could not, or could only which difficulty, provide the
necessary finance and personnel,

- research the joint execution of which would offer obvious
financial benefits, even after taking account of the extra costs
inherent in all intemmational cooperation,

- research which, because of the camplementary nature of work being
done nationally in part of a given field, enables significant
results to be obtained in the Cammnity as a whole for the case
of problems whose solution requires research on a large scale,
particularly geographical, ' '

- research which contributes to the achievement of the ocamon
market and to the unification of the European scientific and
technical area, and research leading, where the need is felt, to
the establishment of uniform noms and standards.
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3.2,

3.3.

3-3‘1.

3.3.2.

3.3.3.

Whether the contracts satisfy the requirements (possibly
implicit) of the call for proposals. (E.g; 0.J. N° C 137/2,
29/5/82) :
"As a general rule the Cammission, in considering the proposals,
will tend to favour those which :
(i) offer scope for applicability
(ii) are joint ventures involving universities, institutes,
industry or other specialized laboratories,
(iii) involve, or offer prospects for the involvement of more
than one Member State."

The panel is to evaluate whether the objectives of the programme,
set out in the proposal of the Commission, have been achieved :

General objectives:

- To develop and pramote econamic processes for the provision of
primary and secondary raw materials.

- To pramote cooperation within the BC scientific cammmity in
all phases of the materials cycle.

- To contribute to the training of specialists in the fields
covered. (see COM(85) 399 p7)

In view of the broad scope of the raw materials, interconnections
inevitably exist with areas of other EC R&D programmes, notably
industrial technologies (Brite), non-nuclear energy, agriculture,
biotechnology, ECSC (Steel and coal), reference materials and
methods. Proper coordination must be assured to avoid duplication
of work. (see C(M(85)399 p8).

Objectives of the Minerals sub-programme :

- To maintain or enhance the campetitivity of the EC mining and
metallurgical sectors on the world scene; to improve or develop
basic techniques and methodologies which can be widely applied
on a routine, cost-effective basis throughout the Commnity'’s
mineral industry (exploration mining and mineral processing).
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3.3.4.

3.3.5.

3.4.

- To reduce the vulnerability of the EC for a number of mineral
raw materials, particularly those of critical or strategic
interest; therefore to decrease reliance on external sources of
supply, or to help diversifying those sources.

- To ensure availability within the EC of adequate concepts and
techniques in the likely event that supply problems may arise
in the future, thus 1leading to a renewal of exploration
activity. (idem p9-10)

Objectives of the secondary raw materials -recycling of non-

ferrous metals subprogramme :

~ To develop cost-effective technologies which will enable
jndﬁstxy to recycle a greater proportion of metals fram waste;

- to maintain or enhance the campetitiveness of the EC metals
industry;

- to alleviate environmental problems arising from the disposal
of metal containing waste.

Objectives of the secondary raw materials - recycling and
utilization of waste subprogramme :

To increase the rate of cost-effective recycling of household,
post-consumer and other types of waste (mostly organic) through
the development of better sorting methods, the improvement of the
quality of recycled products, the adaptation of recycling
techniques to new types of waste. Consequently, to reduce the
amount of waste to be disposed of and to meet the increasingly
severe environmental protection requirements.

(idem pl5)

The panel is to assess the impact of the programme :
- Whether the programme has brought or is likely to bring about
several highly significant technical breakthroughs.

- Whether the programme has attracted the interest of European
industrial firms, as shown by their participation in projects
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and recruitment of scientists who have worked on them and
wether same projects are likely to lead to additional
development expenditure by European industrial fimms.

- Whether the programme has led to effective transnational
collaboration on a continuing basis between scientists and
laboratories in different Member States.

- What the Cammnity programme added to twelve different national
progranmes.

- Whether the results of the programme are reaching potential
users.

- Whether the achievements of the programme can assist developing
countries.

- Whether the application of the results of the programme could
lead to a reduction of trade payment deficits, by means of less
imports of raw materials and more export of new technologies.

- Whether the relative levels of support which should be applied
to the general upgrading of expertise within the Cammnity as
opposed to the areas of immediate econamic importance are well
balanced.

3.5. The panel is to assess the managerial and administrative aspects

such as: '

- Call for proposals;

- Negotiation of contracts and payments;

— Reports requested fram the contractors;

- Monitoring of the contracts;

— Diffusion of the results;

— Whether lessons of earlier evaluations have been put into
effect;

- Whether the distribution of funds among several subtopics and
within Member States has been adequate.

- Decision making process (CGC, interaction amoung Community
institutions, etc)
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3.6.

The panel shall consider in particular articles 4 and 5 of the
Council decisions 82/402/EEC and 86/235/EEC and how the
Camission responded or is prepared to respond to these articles:

"The programme shall be reviewed at thé end of the second year.
In the 1light of this review the Camnission may, through the
appropriate procedures; present to the Council a proposal for a
new four-year programme which would supersede the current
programme at the beginning of the third year."

"The information resulting fram the implementation of the
indirect action defined in the Annex, in so far as it concerns
raw materials covered by the Treaty, shall be disseminated in
accordance with Council Regulation (EBEC) N° 2380/74 of 17
September 1974 adopting provisions for the dissemination of
information relating to research programmes for the Eurcpean
Economic Community. " : '
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ANNEX 5

LIST OF OFFICIAL DOCUMENTS

. CM(77) 284 final - 24 June 1977 : Proposal for a multiannual R & D

programme in the field of primary raw materials (indirect action)
(1978-81)

. QI No L 72/9 - 6 March 1978 (78/263/EEC) adopting a multiannual R & D

programme for the EEC in the field of primary raw materials (indirect
action)

. OJ No C 110/4 - 11.5.78 : Invitations to tender for R & D progrénme in

the field of primary raw materials

. QT No C 23372 - 3.10.78 : Proposal for a Council Decision adopting

R & D programme of the EEC in the field of recycling of urban and
industrial waste (secondary raw material) - indirect action (1979-82)

. O No C 81/5 - 28/3/79 amending the proposal for a Council Decision

... recycling of urban and industrial waste

. OQJ No L 293/19 - 20/11/79 (79/968/EEC) : Council Decision of 12/11/79

adopting a multiannual R & D programme for the EEC in the field of the
recycling of urban and industrial waste (secondary raw material)

. QJ No C 50/4 - 28/2/80 : First call for tenders for R & D programme

of the EEC in the field of recycling of urban and industrial waste

.QJ No C 20772 - 12/8/80 Invitation to present proposals for

participation in the second phase of R & D programme in the field of
primary raw materials (1978-81)

. Background document XII/291/81 : Sub-programme recycling of no-

ferrous metals
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CM(81) 281 final multiannual R & D programme of the EBEC in the
sector of raw materials (1982-85)

OJ No L 174/23 (82/402/EEC) Council Decision of 17 May 1982 adopting
an R & D programme in the raw material sector

QJ No C 162/4 - 29/6/82 : R & D programme in the raw material sector
(1982 to 1985) : invitation to submit proposals for participation in
the sub-programme on RECYCLING OF NON-FERROUS METALS

QJ No C 72/3 237371982 Invitation to present proposals for
participation in a R & D programme in the field of recycling of urban
and industrial waste (1979 - 1983) Second phase

0J No C 137/12 29/5/1982 Invitation to submit proposals for
participation in the sub-programme on metals and mineral substances.

CM(82) 806 final Proposal for a Council Decision amending Decision
82/402/EEC adopting a R & D programme (1982 to 1985) in the raw
materials sector

O No L 174/30 21/6/82 (82/403/EEC) Council Decision on the
conclusion of the Cooperation Agreement between the EEC and Sweden on
a European R & D programme in the field of recycling of urban and
industrial waste

QJ No L 181/24 6/7/83 (83/332/EEC,Euratam) Council Decision
amending Decision 82/402/EEC....

CM(83) 540 final 21/9/1983 Proposal for a Council Decision amending
Decision 82/402/EEC (programme 82-85 in the raw material sector)

QJ No C 272/5 11/10/1983 Proposal for a Council Decision amending
Decision 82/402/EEC ....
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20

21.

22.

23.

24.

25.

26.

27.

28.

QJ No L 357/33 21/12/83 (83/634/EEC) Council Decision amending
Decision 82/402/EEC ....

QJ No L 360/45 23/12/83 (83/647/EEC) Council Decision ... amending
the Cooperation Agreement between the EEC and Sweden ... in the field
of the recycling of urban and industrial waste

QOJ No L 177/25 4/7/84 Council Decision ... dealing with structures
««« (84/338/Euratam,ECSC,EEC)

CM(85) 399 final 24/7/1985 Proposal for a Council Decision adopting
a multiannual research action programme on materials (raw materials
and advanced materials) (1986 - 1989) ‘

0QJ No L 211/35 8/8/85 (85/376/EEC) Council Decision ...
Cooperation Agreement between the EEC and Norway on a R & D programme
in the field of metals and mineral substances

QJ No L 159/36 14/6/86 (86/235/EEC : Council Decision of 10 June
1986 adopting a research programme on materials (raw materials and
advanced materials) (1986 to 1989)

Supplement to the OJ No S 116/44 19/6/86 Call for research

proposals on secondary raw materials (1986 to 1989) (recycling of
non-ferrous metals)

Supplement to the OF No S 116/44 19/6/86 Research action programme
on materials (1986-1989) Call for research proposals on primary raw
materials

Supplement to the QJ No S 175/39 11/9/86 Call for research

proposals on secondary raw materials (1986 to 1989) (recycling and
utilization of waste)
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29. Doc XII/396/85 : Research Action Programme Materials - raw materials
and advance materials 1986-1989 Programme Description |

30. Evaluation of the Camunity’'s primary mineral raw materials
programme: report No 16 1986 - EUR 10191

31. Q3 No L/302 Council Decision of September 1987 concerning the

Framework Programme for Cammmnity Activities in the field of Research
and Technological Development (1987 to 1991)
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ANNEX 6

4.

LIST OF PUBLICATIONS

PROGRAMME M.S.M.

. Summary reports of the 'sub—pmgranme: metals and mineral substances

(1982-85), Volume 1, Volume 2: Report EUR 11521 (1988)

. Remote sensing in mineral exploration. Report EUR 10334 (1986)

Second European Workshop on "Remote Sensing in mineral exploration”.
Report EUR 11317 (1988) ' '

ibﬂcshc:p on mineral leaching (Brussels, 17 November 1983).
Proceedings. Report EUR 9606

. Workshop on lead (Trappes, 22 March 1984). Proceedings, Report EUR

10169

. 1986 Report EUR 10511 First European workshop on Remote sensing in

mineral exploration.

. 1988 Report EUR 11317 Second European workshop on Remote sensing in

mineral exploration. (1986)

. October 1987 Synthesis final reports - Recycling of non-ferrous

metals. R & D programme (1982-1985)

. Synthesis final reports - Metals and Mineral Substances. R & D

programme (1982-1985)
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PROGRAMME R.N.F.

. Summary reports October 1987

PROGRAMME R.U.W.

. 1985 Proceedings (1984): Sorting of Household waste and thermal
treatment of waste. (Elsevier) (EUR-9682)

. EUR 9347 (1984): Proceedings of the information symposium under the
EEC programme on recycling of urban and industrial waste, Luxembourg,
- 8-10 May 1984. Anaerobic digestion and carbohydrate hydrolysis of
waste. (Elsevier) (EUR 9347)

. 1984 EUR 9419 Camposting of agricultural and other wastes edited by
J.K. Gasser (Proceedings of a seminar organised by the CEC, held in
Oxford UK, March 1984), Elsevier 1985

. 1984 brochure : Utilisation in agriculture of anaercobically digested
effluents. (Rapport de contrat)

. Waste sorting and RDF Production in Europe (EUR 10008l) - (Elsevier
1985) '

. Report EUR 10602 : M.P. Ferranti, G.L. Ferrero and P. L’Hermite, 1987
"Anaercbic digestion: Results of research and demonstration projects".
Proceedings of a CEC Workshop held in Villeneuve d’Ascg-Lille (F), 4-6
March 1986. Elsevier Applied Science Publishers, Barking.

. Report EUR 10636 M. de Bertoldi et al, 1987 "Campost: Production,
quality and use". Proceeding of a CEC symposium held in Udine; 17-19

April 1986. Elsevier Applied Science Publishers, Barking.

. F. Colin et al, 1983 "Proposal for the definition of parameters and
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9.

10.

11.

12.

1.

analytical measurements applicable to the aerobic digesion processes".
Agricultural Wastes, Vol. 7, 3, 1983, 183-193

J. Belaich et al, 1984 "Proposal for the definition of parameters and
analytical measurements applicable to carbohydrate hydroysis
processes". Process Biochemistry, Vol. 19, 1, 1984, 2-5

EUR 9751 H. Naveau, 1986 "Anaerobic digestion in the EEC". In
"Anaerobic digestion of sewage sludge and organis agricultural
wastes". Proceedings of a CEC seminar held in Athens (GR) on 14-15
May 1984. Ed. A.M. Bruce, A. Kouzeli-Katsiri and P.J. Newman,
Elsevier Applied Science Publishers, Barking

F. Zuconi and M. de Bertoldi, 1987 "Specifications for solid waste
campost". Bio-Cycle, 28, Nr 5, P. 56-61

G. Gieseler, 1985 "Evaluation of the potential of organic residues in
the EC with regard to availability and conversion to basic
chemicals". Dornier System QGmbh, Friedrichshaven (contract No
RUW/126/D) |

Technical Reports on Activities of Contact-Coordination Groups

Anaerobic Digestion : "Utilisation in agriculture of anaercbically
digested effluents" (contract BC1/1012/B7210/83/B)

Carbohydrate Hydrolysis "Recommendations on methods  for
polysacchrides content detemmination, cellulose, hemicellulose
quantitive and quantitative detemmination of hexosans, pentosans and
simple sugars" (doc.XII/MRS/13/84-EN). "Recammendations on methods
for lignin content determination: acetyl bramide lignin, acide soluble
lignin, 1lignin in transformed substrates, soluble lignin (Klason
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lignin excluded)" (doc.XII/MPS/14/84-EN).

"The use of ultra-violet absorption spectra to determine the
concentration of soluble lignin" (doc.XII/MPS/6/84-EN) "Pectins"
(doc.XII/MPS/75/83-EN)

. Composting : "Compost specification for the production and

charcterisation of campost from municipal solid waste" by F. Zucconi
and M. de Bertoldi (contract RNW/119/I and RNW/135/1)

"The value of analytical methods for assessing campost maturity" by
F. Zuconi (contract RNW/134/1)

"Econamics fram household to campost through a camplete system in the
Federal Republic of Germany"

PROGRAMME COST 84 bis

. Treatment of lignocellulosics with white rot fungi (EUR-11252)

Elsevier 1988. Proceedings of a workshop held in Braunschweig, 21-23
October 1986

. Degradation of lignocellulosics in ruminants and in industrial

processes (EUR 11084)--(Elsevier 1987). Proceedings of a workshop
held in ILelystad, 17-20 March 1986

. M. Chenost and Reininger, 1988 "Evaluation of straws in ruminant

feeding". Proceedings of a workshop held in Thix (F). Elsevier
Applied Science Publishers, Barking. (In print)

. G.-L. Ferrero, B. Lajounie and P. L'Hermite, 1988 "Recovery of plastic

waste". Proceedings of a conference held in Paris. Elsevier Applied
Science Publishers, Barking. (In print)
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ANNEX 7

LIST OF INTERVIEWFD PERSONS

DG XIIT A5 ‘ M. NICOLAI

DG XTI A3 M. JUNGER

DG XII

=

. BOURDEAU
. GARCIA ARROYO
. MASSTMO

. L'HERMITE

RRRRBR

=

. REINIGER

DG XVII El ' M. CORTE
Warren Spring Laboratory , 'M. JACKSON
President of the OGC | M. HALPIN
Chairman of the Evaluation . M. PECK

Panel of the Raw Material
Research Programmes on
wood and Cork

Projects: 50 Contractors
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THE RESEARCH - ITS OBJECTIVES, METHOD AND SAMPLE

Introduction - the objectives of the research and the method used

The Commission of the European Communities wished to evaluate its Raw
Materials Research Programme (1982-1985).

The Commission required a qualitative evaluation of its Raw Materials
Research Programme (1982-1985).

Three sub-programmes were to be reviewed -

1  Metal and mineral substances - abbreviated MSM

2  Recycling of non-ferrous metals - abbreviated RNF

3  Recycling and utilisation of waste - abbreviated RUW

The Commission required a summary of the background of contractors and
the usual methods of research funding. The outcomes of the research and
the effects of the availability of the grant were to be assessed. Coverage
was also required of the administration and management of the programme
and Research Associates was to draw overall conclusions for future
programmes.

The method used was face-to-face interviews with contractors. Interviews
were conducted with senior respondents and typically lasted one and a half
hours.

51 interviews were carried out with 56 respondents covering 50 contraets.
The interviews took place in all nine member states involved in the
programme.

28 interviews were carried out in the MSM sub-programme, 9 in the RNF
sub-programme and 14 in the RUW sub-programme.

MSM RNF RUW

No of No of No of No of No of No of

conts ints conts ints conts  ints
France 34 7 , 6 2 12 3
UK 30 7 3 2 12 2
Germany 17 5 5° 2 8 2
Italy 16 4 3 2 : 9 1
Holland 5 1 2 1 6 1
Belgium 6 1 1 0 9 2
Denmark 6 1 0 0 1 1
Greece 6 1 0 0 1 1
Ireland 3 1 1 0 3 1

123 28 21 9 61 14
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Details of the respondents interviewed during the research

100

Interviews were carried out with 56 senior respondents. Two were
interviewed twice on separate contracts.

MSM

Armines J du Mouza Research Eng Paris

Armines E Tincelin Professor Paris

BRGM J-F Sureau Head of Dept Orleans
Imetal P Fossi Tech Advisor Trappes
Imetal C Masson Tech Advisor Trappes
Imetal J Predali Min Proc Mgr Trappes
Imetal S Jorget Tech Advisor Trappes

SFC L Lecrivain MD Paris

BCRA R Cubbon Dpty Chf Exec Stoke on Trent
BCRA W Roberts Head of Div Stoke on Trent
NERC T Ball Prine Sei Off Nottingham
NERC R Ogilvy Princ Sci Off Nottingham
Open University H Prichard Res Fellow Milton Keynes
Warren Spring D Flett Head of Dept Stevenage
Warren Spring D Collins Dpty Hd of Dep Stevenage
Warren Spring S Newton Metallurgist Stevenage
Res Inst Feuerfest A Majdic Professor Cologne
RWTH Aachen G Friedrich Director Aachen
RWTH Aachen P Herzig University Asst Aachen
Sachtleben Bergbau I Rohlfing Mine Manager Lennestadt
Sachtleben Bergbau B Heide Works Director Lennestadt
WBK R Schepers Head of Dept Bochum
SMMP C Brusca Tech Inspector Rome

Turin Polytechnic O del Greco Engineer Turin

Turin Polytechnic G Carosso Professor Turin

Turin Polytechnic E Gechele Director Turin
Pertusola Sud E Sambarino  Director Crotone
Pertusola Sud R Belfiore Head of Dept Crotone

Rijks University R Schuiling Professor Utrecht
Brussels University G Panou Head of Dept Brussels
Greenland Geol Soc A Steenfelt Geologist Copenhagen
Athens University A Kontopoulos Assoc Professor Athens
EOLAS A Carroll Head of Dept Dublin

EOLAS T Kelly Tech Mat Dept Dublin

RNF

IRCHA M Prevost Head of Dept Vert le Petit
Imetal P Fossi Tech Advisor Trappes

NEI Int R&D G Wilkin Instrumentation Newcastle u Tyne
Tetronies R&D D Page Director Faringdon
Metallgesellschaft B Nichtweiss Metal Laboratory Frankfurt



RWTH

Agip
Pertusola Sud

Budelco
RUW

BRGM
PEC Engineering

Foster Wheeler
UWIST

Karlsruhe University
Karlsruhe University
Saarberg-Fernwaerme

Fiat Engineering
Fiat Engineering

City Waste Co

Brussels University

Flaekt

Aalborg University

Ministry of Env

AFT

J Krueger

A Paggi
E Sambarino

J Hill

F Clin
F Bully

H Wilson
H Slater

L Hartmann
R Staud

Director

Engineering VP
Director

Quality Mgr

Engineer
Lab Manager

Project Leader
Professor

Head of Dept
Engineer

H Hummelsiep Head of Dev

L Canzanno
C Bortolossi

R Bruinsma

C David
M Francois

K Dahl
A Skordilis

J Brogan
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London
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Amsterdam
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How far the case objectives of the contracts were met - MSM

Most successful sub-programme. 21 of the 28 contracts (75%) fully met
their case objectives. 11 of the 28 (39%) have been of commercial benefit.

'Can you tell me what has happened specifically as a result of the research
project which you have undertaken in terms of your own company and in
more general terms?'

RA assessed the results reported by contractors against the case objectives
of each project. Results which in RA's view were of commercial benefit are
marked with an asterisk*. Summaries of contractors' comments on the 28
contracts in the MSM sub-programme are given below.

Objectives fully met - 21 (75% of contracts in sub-programme)

- 'Improved pyrite production with an annual saving of 1.4m DM.
Improved grade and recovery of zine, saving 1m DM on each per year.
Revenue from consulting on grade and recovery in Canada, Australia,
Spain, US.'*

- 'Successfully developed rockfill technique for extraction of base metal
without subsidence in host rock at surface and in mined out rooms.
Prevented loss of more than half our reserves. Sold technique to Spain,
US, Australia, perhaps Turkey. Spain and US bought equipment too.
Salzgitter company may use technique for storing atomic waste.'*

- 'Refined platinum prospection technique for ophiolite complex in
Shetlands. Deposits found here and in Norway, and prospecting
continuing. Brazil, Portugal, Ireland also looking. Major spin-off is
application of technique to gold and silver. Silver found in Germany,
and dozens of international enquiries for both metals received, the
results of which are not known.'*

-~  'Successful study of weathering on heavy clay/shale and effect of
chemical additives. Led to more consultancy with existing clay users
on plant design and one new customer. Our advice against weathering
improves product quality and cost.'*

- Improved recovery and utilisation of waste material to prepare
cemented fill in Italian tale mine, with savings on aggregates and
dumping costs, also environmental benefits. Follow up research done
with mining company concerned, but only this mine using methods. We
improved numerical model for calculating parameters with uses in many
areas eg tunnelling, slope stability and soil as well as rock.'*

- 'Exceeded aim in many cases by developing flow sheet to optimise ore
extraction process. Ongoing work on this, but not being used because of
decline in ore prospection. Another participant, BRGM, was inspired to
develop and sell its own software. Did flow sheet for government for
dust disposal and work planned in other mining sectors.'*

- 'Removed sulphur and arsenic from matte. Process not commercialised
due to new contract for matte at good price without treatment. Minor
internal cost savings from improvements to recovery of germanium and
iridium, wet sieve and leaching processes, and from building of new
plant to separate carbon and sterili. Environmental benefits result
from waste produced as slag rather than slurry.'*
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"Learnt a lot about tile characterisation and selection and blending of
materials. Findings reduce heavy losses by up to 20%. Tile companies
bring materials for tests so there is continuing involvement and
income.'*

'Companies involved applied findings on tin concentration by gravity
and made monetary improvements by better control and plant
modifications. Sold software in UK, EC and outside. Techniques are
being applied in this division, have gained us new contracts and
prompted ongoing research work.'* '

Improved new grinding and flotation techniques for metal recovery
from ores. Further research done which has been commercialised. Now
working on similar projects using the knowledge gained. The
methodology is being used in Morocco for other ores.'*

Identified sulphide formation process in ophiolite complexes in ancient
oceanic crust. Helped Canadian project in NE Pacific leading on from
ours. Will join Fiji diving project in '89 with France and Germany.
Spin-off of gold oxidation zones in ophiolite complexes in Cyprus with
good samples but no mining yet. Conference in Oman in '90 on similar
complexes there. Minor spin-off of successful drilling project in
continental crust in the Oberpfalz in '87 using similar methods.'

'Both aims met at lab scale ie satisfactory nickel/cobalt extraction
levels from laterite using sulphuric acid leaching and iron separation
from resulting solution. Work being followed up in a continuous
mini-plant prior to pilot plant stage. Process likely to be commercial
in 5-10 years.'

'Improved our analytical methods for finding lead, zine, silver and
copper in sedimentary rocks. Still using analysis and publishing further
work, but no application for our methods before end of base metal
recession here. Similar methods are being used elsewhere eg Germany
is using them in Peru.'

Improved our theoretical knowledge of the drying process of clay
ceramic materials but as it was only a small part of a larger research
programme it was not directly useful in itself. We do use it when we
advise industries.'

Increased knowledge of chemistry of pyrochlore and hydrothermal
processes in alkaline magmatic rocks and found niobium-tantalum
deposits in two complexes in Greenland. Led to further university

research in petrology. Several mining companies expressed interest
though no action yet.'

"Developed cost-effective analytical method for rock analysis. We have
applied it in the university but have not actively promoted it outside.
Led to a pilot study with a mining company. Generally, mining
companies slow to adopt it. Potential spin-off as a test for quality
control in industries using bulk raw materials and producing bulk
inorganic produets.' .

'"Both projects improved application of down-hole IP resistivity and TEM
techniques and papers were published. Techniques are being used
worldwide now but hard to say if as a direct result of my work.' (Two
contracts)
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'Our unique technique of seismic tomography proved more successful
for small scale disturbances than standard reflection techniques.
Equipment we developed was very suitable and we have refined it since.
Ore prospection in decline in Germany, but as results were so positive,
we are adapting technique to coal, though that is decreasing too.
Geothermal energy project planned linking our technique to nuclear
dumping. We .are also helping Canadian and US contacts with
equipment problems in bore holes.'

"Much interest in our work on gas compositions in soil but no one using
it to find ore deposits. Swamped with prospecting projects from outside
EC eg Ghana, Botswana. Main advance is potential use outside EC of
technique for geothermal energy research and use of geothermal
pollution control in EC.' '

'We made a scientific advance in the study of heating of ceramic
structures. It has industrial applications but no one is using it yet. We
gained research contracts using the same method but on different
materials.'

Objectives partly met - 7 (25% of contracts in sub-programme)

'"We aimed to leach lead and leave copper and zinc. We achieved fairly
good selectivity but to be industrially realistic would have to look at it
further. This is the most likely process to be used on an industrial scale
if the situation changes. Took out patents and won a big commercial
contract with Sanjo as a result of our increased knowhow.'*

'Results on stage one ie evolution from magnetite ore bodies to schelite
ore bodies by vertical and horizontal zoning. Omitted stage two of
verification by drilling. If model could be verified, spin-offs likely for
other ore body types with some adaptations. Formed a study group to
work with other universities on commercial mineral extraction.'

'Increased copper recovery levels from 50% to 70-80%. Looked at
copper separation before purification and bought two reactors and
settling tank for commissioning this year. Confident process will be
economic. Adapted process to cadmium recovery, where copper also
used. Could be adapted to sphalerite which is rich in copper so silver in
the sphalerite is not wasted.'

'Proved refractory castables can be reinforced by addition of ceramic
rodlets with similar properties of thermal expansion and shrinkage.
However, rodlets tended to break when added to castable so no known
use yet.' x

'Mathematical model made and laboratory trials done on backfilling but
Italians failed to do more lab and on-site work. Worked with English to
improve their very good pump for depositing fill.'

'Proved mathematical models for leaching processes worked in theory
but no application as other partners did not have all the data we
needed. In-house technology from modelling studies led to more
research in another division.'

Tmproved evaluation techniques for 2 zine by-products but the pilot

plant for testing didn't happen. Prompted to use a different method ie
electric oven.'
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Other outcomes associated with the project

Outcomes are grouped in order of frequency of mention.

12

12

Publications - 6 eg in Mineral Wealth (Greek) and Iron Control in
Hydrometallurgy (CAN) and Extractive Metallurgy of Nickel and
Cobalt (CAN) and The Metallurgical Society Technical Paper
(US) and Society of Mining Engineers (US) and plan to publish in 3
further journals / published in 'Erzmetall' and others / published
in ceramic journals and others / articles in 'Industrie Minerale
Francaise' / published in 'The Geophysical Journal' and
'Geophysical Prospection' / the EC report was-sent to 100
platinum experts and also published in 'Canadian Mineralogist'
and 'Mining Journal' / several publications in 'Journal of Applied
Geochemistry' and a Dutch geology journal / published papers /
we did several publications / published a whole series of papers /
did a paper on this and there was therefore transfer of
technology / we published papers on the global approach

Forming of contacts - exchanged reports with BRGM and Warren
Spring / marvellous to meet European colleagues indeed I have
made friends all over Europe / we got to know other labs in the
programme better / we were able to improve our relations with
partners in the project / strengthens developing ties with people
at EC and other participants in England Belgium and France with
whom contact is ongoing / we got the chance to work on rocks in
other countries / helped our links with other countries / helped
our links with the Commission / formed contacts for future
research / contacts with industry strengthened / it improved our
relationships with industry who are now helping us with other
projects / making contacts is part of ongoing confidence building

Presentations - 3 in Phoenix '88 and 1 in Toronto '86 / lectures
eg at the BMFT in Germany / talks in Aachen and South
Germany / attended an international workshop in Aachen /
presented papers to a convention in March and there are 2 more
in the pipeline / attended the Geo-Platinum Symposium and
numerous other platinum conferences

Reputation - acknowledged as partners in world elass research
into oceanic crust / helped build our reputation in general and
people will look to us for more work / improved our credibility /
the Open University suddenly had a platinum reputation / raised
our standing as consultants because of our increased knowledge /
helps us gain contraets because of our continuing expertise

Experience - engineers' knowhow increased / very good
experience and training for all those working on the project /
enhanced our knowledge / gained expertise generally

Theses - four at Athens University on different aspects of nickel
and iron extraction / doctorate sent to 50 libraries in Germany
and scientific colleagues abroad / cement fill project led to a
thesis at the Polytechnic / we took on one or two people who
published their theses

Help of students - students contribute to lab generally / we had
the help of a German student
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How far the case objectives of the contracts were met - RNF

4 of the 8 contracts (50%) fully met their case objectives. 2 (25%) partly
met their case objectives. 3 (38%) were of commercial benefit.

'Can you tell me what has happened specifically as a result of the research
project which you have undertaken in terms of your own company and in
more general terms?’

RA assessed the results reported by contractors against the case objectives
of each project. Results which in RA's view were of commercial benefit are
marked with an asterisk*. Summaries of contractors' comments on the
eight contracts in the RNF sub-programme are given below.

Objectives fully met - 4 (50% of contracts in sub-programme)

- 'Commercialised EAF process for fine and difficult materials. Led to
ongoing 'design and build' project for British Steel, building of plants
under licence using our equipment for 4 US companies, and funding by
US institution to design equipment for group of plants. Further
contract imminent with Norway, perhaps Japan. Steel waste is
rendered non-toxic so safer and cheaper to dump or may be local
market for it as light aggregate %

- 'Installed plant to recover higher yields of better quality chrome more
cheaply than commercially produced chrome. As 90% of chrome waste
is removed first, the remaining waste is safer to dispose of in river.'*

- 'Designed a unit for recovering various metals which was
commercialised. Led to another project as a result of which a workshop
was built. Did an inventory of waste products in Europe that clients are
using profitably. More work funded by an industrial organisation which
has extended the technique to other fields ie quality control of products
which has also been commercialised.'*

- 'Proved technical viability of classifying carbide cutting tools but no
application by Sandvik because of high development costs to take
technique to economic production. Patented a few aspects anyway.'

Objectives partly met - 2 (25% of contracts in sub-programme)

- 'Handled difficult materials in electric furnace with very good
environmental control but Jarosite and Goethite processes both too
noxious and expensive for commercial use. Follow up research on
larger scale looking for rare metals and ammonia.'

- 'Partly successful ie separation of silver and copper, but the
methodology is not viable for industry as we did not handle palladium,
which is present in industrial processes.'

Objectives not met - 2 (25% of contracts in sub-programme)

- 'Project ended early as electricity company took it over themselves.'

- '"Unable to separate non-ferrous metals as aluminium infiltrated other
metals. As a spin-off, split metal from non-metals and built a machine
able to split a particular steel type ('Edelstahl’) from non-metals by
magnetic separation. Have patented machine but no use foreseen.'
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How far the case objectives of the contracts were met - RUW

8 of the 14 contracts (57%) fully met their case objectives. 5 (36%) partly
met their case objectives. 6 of the 14 (43%) were of commercial benefit.

'Can you tell me what has happened specifically as a result of the research
project which you have undertaken in terms of your own company and in
more general terms?'

RA assessed the results reported by contractors against the case objectives
of each project. Results which in RA's view were of commercial benefit are
marked with an asterisk*. Summaries of contractors' comments on the 14
contracts in the RUW sub-programme are given below.

Objectives fully met - 8 (57% of contracts in sub-programme)

-  'Built new plant to recover electricity from solid fuel wastes. High set
up costs, but long term savings expected. Another plant planned for
southern Italy in two years. No longer use landfill for disposal which is
an environmental benefit.'*

- 'Two or three large scale digesters built for abattoir waste which are
being used locally. University is continuing research in this field.'*

-  'Waste disposal contracts with municipalities now based on new criteria
ie volume rather than weight.'*

- 'Demonstrated technical viability of the electrostatic technique and one
factory adopted it for cleaning plastics. This is isolated use since
French market saturated with cleaner plastics. However, we are
developing waste valorisation in LDCs eg Africa.'*

- '‘Company created to follow anaerobic digester project through to
commercialisation. More work led to better system being developed,
patented and licensed by company in France and Reunion Island.'*

- 'Met our objectives of looking at the energetic valorisation of burning
coal and waste. Not commercially viable since marginal energy saving
on coal offset by large investment costs.'

- 'The ACM has endorsed findings on area variations in waste component
quality. Experimental recyeling lab set up and further research on
waste selection funded. No commercial application yet as potential
investors remain unconvinced of the commercial value of analysis."

- 'Built small reactor to recover gas from household waste. Building
larger, improved reactor next year, with long term savings in disposal
costs expected. German competitor trying gasification for paper and
synthetics. US using chemical process rather than gas in similar plant.'

Objectives partly met - 5 (36% of contracts in sub-programme)

-  'Showed microbiological breakdown of cellulose worked but no time to
show if economically viable. Set up company called BTL which did two
further projects, one of which led to commercial applications in control
of methane production. BTL also set up a collaborative research
project to continue straw work with a technical institute in Denmark.
Two of staff trained on this project now using skills in other areas.'*
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'Found system to separate types of plastic with lab scale machine. In
follow up study unsuccessfully tried to link machine on to the plant of a
state waste disposal company in Holland. Process uncommercial, owing
to high plant investment and energy costs of process.'

'Study of liquid crystal properties successful and ongoing research may
find applications. Improved pre-treatment of cellulose but process too
expensive versus oil prices and too polluting to be commercial. Our
follow up work on lignin degradation showed no practical application for
polymers from molecules. An Argentinian university refined cellulose
pre-treatment as a result of our work, but not known if applied.'

'Extracted methane from protein and sugar element of olive waste, but
not from oil or unknown organic material. Now know the correct
process, but it would be too expensive and complex to implement in
Greece anyway. Set up research group at University of Athens which
has done environmental projects. Consulted on potato waste recycling
in Germany, corn in Mexico and coconut in Far East.'

'Resolved some problems preventing the commercialisation of fluidised
bed combustion and did an economic analysis, though not being used,
owing to lack of interest by original industrial sponsors.'

Objectives not met - 1 (7% of contracts in sub-programme)

'Established that viscosity of cattle slurry cannot be modified using
anaerobic digestion. Major mechanical problems with pipes and pumps
of digestor and economics steadily worsened. Now looking at injecting
slurry just under the topsoil in pipes.'

Other outcomes associated with the project

Outcomes are grouped in order of frequency of mention.

5

Publications - published in 'Das Muell and Abfall' / papers in
'Biotechnology  and Bioengineering' 'Macromolecules' ‘'Applied
Biochemistry and Biotechnology' 'Polymer Preprints' / papers published
and more planned / published papers / body of information reported on

Experience - young scientists' education is enhanced and all the
research group has gained experience / now 4 people have thorough
training / expertise gained in fluid bed combustion will be of use

Reputation - now important research group with contacts in
Luxembourg and France / promoted awareness of company as only one
researching this field in UK / project the first in anaerobic digestion
Theses - PhD and several MScs / three PhDs on separate aspects /
students used the results for their theses and make their own
experiments in the field of solid waste management

Employment - have some of the trained people here still / Foster
Wheeler was in trouble and the project maintained employment

Presentations - Berlin Recyeling Congress / about ten congresses in
numerous countries

Knowledge of EC procedures - learnt how to manage EC procedures
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Reasons why some contracts were not of commercial benefit

The main reason why the original objectives of contracts were not of
commercial benefit is economic, followed by technical problems.

The table below sets out contractors' views of why the original objective of
a contract was not of commercial benefit, although there may have been a
spin-off from the project which was of commercial benefit.

The reasons are grouped by numbers of mention. The number of contracts
concerned in each sub-programme is set out below the table. From this it
can be seen that more than one reason may apply to an individual contract,
mainly in the RUW sub-programme.

MSM RNF RUW Total

Economie | 5 2 6 13
Technical problems 2 3 6 11
Further work required 6 - 1 7
No industry action 3 - | 3 6
No c§mmercia1 aim 2 ' - 1

No proven link 2 - - 2
Others - 1 1 2
Total ; \ —t; ' E ;
No of contracts 20 5 10 35

Economic - (13 mentions)

In the case of MSM contracts, the decline in ore prospection is the main
reason why the original objectives of projects were not of commercial
benefit. In one instance, shifts in-metal prices made the pre-treatment
process of a metal blend unnecessary.

In the case of the RNF contracts, one reason given was the cost of the
recovery process versus metal prices. The other reason given was the high
investment costs to set up a sorting process.

About half the mentions of economic factors were on RUW contracts,
although these only account for 29% of the contracts concerned. The costs
of the recyecling process versus the value of the end-product were mentioned
four times, for example in the recovery of methane from olive waste or the
recycling of plastic products into lower grade products. High investment
costs of recyeling schemes were mentioned twice.

Technical problems - (11 mentions)

The type of technical problems which prevented contracts being
commercially applied varied by sub-programme and by individual project.
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(20)

About half the mentions of technical problems were by RUW contractors.

Further work required - (7 mentions)

This reason was given almost entirely by MSM contractors. Further work
was needed in four instances because some part of the project which should
have been done was not done. In two of the four instances this was due to
the failure of partners. The need to scale up the research was mentioned
three times, by two MSM contractors and an RUW contractor, all of whom
were positive that the research would ultimately be successfully applied.

No industry action - (6 mentions)

The lack of industry action mentioned by contractors is due in four cases to
inertia/other preoccupations. There was one mention of changes in the
marketplace since the research was done, making a bottle-cleaning
technique redundant, and one case of potential investors being sceptical of
the commercial value of waste component analysis.

No commercial aim - (3 mentions)

Of the three contracts in question, two were wholly or partly 'blue skies'
research, while the third was a small part of a large research programme, SO
that it was never envisaged that it should be commercially applicable in
itself.

No proven link - (2 mentions)

The contractors in question improved the application of certain exploration
techniques, but because similar research has been undertaken elsewhere,
they could not attribute usage of these techniques specifically to their work.

Others - (2 mentions)
One other reason was the fact that a project was terminated early because
another company wished to take over the research. Another was that a

particular recycling process was too complicated both technically and
logistically.
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EFFECTS OF THE EC GRANT AVAILABILITY ON THE PROJECTS

The effects of the availability of EC grants on the projects

40% of projects would not have been done without the EC grant. More than
50% of the rest would have been done on a smaller scale or more slowly.

'Has the grant scheme had any effect either favourable or unfavourable in
any areas? What is the nature of these effects?' 'Tell me what happened
with the grant and what would have happened without the grant?'

All the replies to these questions focussed on what would have happened
without the grant, as shown in the table below.

No of mentions % of contracts

Project not done 20 40
Project scaled down » .18 36
Project slower 7 14
Money from elsewhere 6 12
Additional research 5 10
Fewer staff 3 : 6

Other 12 24

Project would not have been done - (40% of contracts)

The main reason given by respondents was the lack of available funds from
other sources at the time.

Two contractors mentioned that the EC subsidy acted as an important
precedent for their company or an outside sponsor to contribute. Two other
contractors commented that it was the EC's call for proposals which sparked
off the idea for the project in the first place.

In the absence of a grant, respondents'were then asked what they and their
team would have done instead. The activities mentioned are set out in the
table below.

No of mentions

Alternative research 10
Normal job 4
Unemployed 1
Don't know 8

Project would have been scaled down - (36% of contracts)

Most of these respondents were specific about the way in which they would
have scaled down the project. The majority would have attempted the
original scope of the project but in less depth, for example by restricting the
research to the scale of the laboratory or a small plant. The rest would
have omitted a particular part of the project.

There was a general feeling that the same quality of results could not have
been achieved by scaling down the project.

It wouldn't have been done on the required scale with a diversity of
applications built in.’
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'With just internal funding we could only have done a shortened version ie
small plant or laboratory trials.’ ,
'We would have done small sections of the projeet but it's not very
satisfactory because you lose the overall picture and important connections.'

It would have been very difficult to have done the project just by small
laboratory experiments - we really needed the digester which is a major
capital item.’

Project would have been done more slowly - (14% of contracts)

Most of these respondents could not specify how much longer the work
would have taken. One contractor said that with the grant the project was
- completed in three years instead of ten. .

Would have got the money from elsewhere - (12% of contracts)

Only a minority of all contractors were confident that alternative funding to
the EC grant could have been found. The sources mentioned were mainly
state organisations - BMFT (Germany), AIF (Germany) and Association of
Communities and Municipalities (Greece). One respondent mentioned
industry as a source of funding.

Additional research would have been done - (10% of contracts)

The majority of these respondents would have done additional research in
conjunction with the scaled down version of the original project. They
pointed out that further funding would have been needed for this extra
research. Other respondents would have postponed the original project and
done additional research in the interval.

Would have employed fewer staff - (6% of contracts)

A minority of all respondents mentioned that without the grant they would
either have lost staff or taken on fewer staff. In every case this was as a
result of scaling down the project. »

Other - (24% of contracts)

Respondents gave a variety of other effects of the availability of the grant.
These tended to be qualitative in nature and were largely favourable.

'Without the grant we wouldn't have had the contact with partners.'

'We couldn't have interested the university in setting up a mixed study group
to look at commercial mineral extraction.'

'Without the weight of the EC we wouldn't have seen the project as serious
new technology.'

'"The three year time scale gave us more stability.'
'To have EC rather than state funding made us less politically vulnerable.'
"Without the EC we would have put in less marketing effort.'

'We couldn't have bought our new computer system without the grant.’
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Speed of notification - *didn't take long (6 months) before
indication things were going our way / fast notification of
grant / relatively rapid / timing OK / not slow

Improved administration - *was really hopeless but better
now / *has improved slightly

Others - used to it / always interesting ie all participants
gave papers to Brussels people regarding projects planned /.
subjects well chosen / fair and not nationally biased / works
for long term projects but short ones solved too quickly for
finance / hearing of EC fundings was a mere coincidence

Negative - 57% of all mentions

17

13

12

Slowness of notification - *incredibly slow / well meant but
very slow / ¥*long time making decision / *a nightmare
because it's a very long process / had best impression of
leader but whole administration behind very long and very
tiring process / long wait between proposal and reply and you
know nothing during the wait / too long (5-6 months) /
notification of 1 year is too long / 8 months to have a reply /
lot of inertia in the system ie so many committees and people
in the chain that it was hard to get decisions / people were
helpful but difficult going through chain / generally gave
impression of a slow reaction to application like the Greek
authorities whereas hoping it would be faster without
bureaucratic restriction / bureaucracy in decision-making
procedure / don't get replies / delay delay delay especially
lately ie 88/89 programme as it took 1% years to notification
and then 6-12 months for contract after that / was better
then but now if you ring the EC they send you everywhere
and I get the impression no one knows anything there these
days due to Spain and Portugal joining or computers? / these
days you don't even hear if your application is accepted

Bureaucratic - bureaucratic / bureaucratic / administrative /
administration complicated so without a name it's difficult /
not very simple / *a dreadful struggle probably because
kicked off before a clear policy by the Commission / lot of
effort before contract formalised / *no national reference
points but go to Brussels for everything which is even more
true now than then / felt lost in front of EC / same reports
had to be submitted by the co-operating groups which could
have been done in one report / *awful lot of meetings / *we
spent a lot of money on meetings / inflexible

Complex paperwork - complicated questionnaire / was very
heavy as wanted to know lots of details about us / application
not very precisely worded so specific problems can't be
explained / *forms are difficult to understand because
translated badly / *great lack of awareness by us of what was
required regarding the proposal / costing has to be too
precise at the beginning / too many forms / too much
paperwork / difficulty in application process which is true of
all sources of public funding / *they get so many applications
that it's a more tortuous process now / *need a simplification
scheme for doing proposals / paperwork
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Difficult to plan - *uncertainty of getting contract affeects
availability of staff / difficult to plan for future because
decisions so slow / *can be committed to something else by
time you find out if you've got contract / *if we get contract
have to get equipment / *have to estimate 18 months ahead /
had to commit years in advance / *very uncertain

Poor selection of projects - rejected some interesting
projects / a lot of unimportant projects get proposed by
universities which becomes like a 'club' so should have more
stringent selection criteria for projects / EC interested in a
limited amount of big projects / *need to be more open in
how they decide as I think they choose via old boy network
rather than necessarily picking the best projects / *these
days if collaborate with other countries it's guaranteed but it
may be better to use 2 UK labs / *may be conflict of
interests for applicants also on CGC ecommittee / *annoyed
that universities get favoured because essentially they're
fully funded by the government but EC grants enable them to
do projects more luxuriously while the EC can get more
projects done for its money

Research categories restricted - categories too many or too
general and not suited to our field / call for proposals should
be as open as possible / grouping of projects into families not
very satisfactory since only family we could fit into was
white clay (fine ceramics) / hard for EC to see olives as raw
materials / *odd that waste programme ran under solar
energy

Application period too short - *only a short time available to
apply ie read in EC journal end May and had to submit 1st
Sept! / no time for applying as the deadline for preparations
was impossible especially for other partners / time is limited
/ *call for proposals gives insufficient time

Lack of contact with Brussels personnel - the personnel role
in Brussels is very important and they should encourage
people and help contacts more than they do / don't direct
enough / if applications are declined no reasons are given / no
contact this period except administration of contract
whereas would have preferred contact but probably such a
good project they didn't think they needed to

Others - at conferences it was often discovered that we knew
solutions to others' problems especially universities which
have better contacts than industry and more time so get
money more easily / German rep came and after discussion
said he'd try to get money but there were difficulties / start
programmes for limited number of years so if can't start
project at beginning difficult to get in later / *lot of
unfunded time to put proposal together in terms of study and
preparation / *we suffered by being guinea pigs / *in
proposing need to get into mind of EC's advisors as EC panel
not up to speed and relies on outsiders for expertise / too
many are trying to re-invent the wheel each in their own
corner / *EC stipulates half of funding must come from
industry but firms in Eire are too small to finance us
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Good meetings - good meetings / meetings and presentations
went well / interesting meetings / exchange of ideas through
presentations good / Italian and French meetings good /
meetings and papers from other labs took place every 6 months
/ *talking to other platinum groups good / brought us back into
contact with mainstream European agricultural research / all
participants went to Brussels to report which was interesting /
one or two visits to the mine by Brussels people and other
participants and sometimes met in France or Manchester / days
for reports given by us and other participants a good
arrangement / we ensured regular meetings between parties /
got to know other contractors at contact group meetings which
was very constructive / plenty of discussion

Right level of EC input - *right level of input / not abnormally
restraining / never found them too heavy / striet but
appropriate control over the activities undertaken by the solid
waste department and the procedure followed / *appropriate
interest but not breathing down our neck / easy to co-operate
with administration / reports take 6 months which was just
right / *report requirement of 6 months OK / 6 months
scientific control was good / at contact group meetings EC
responded well to our input / respected confidentiality of report

No money problems - money paid OK / *EC's readiness to
discharge the funds surprised me / no problems with money /
*money came regularly / project ran a bit longer than official
limit with funding / good we get money in advance / good EC
pays for full posting for PhD students before they are qualified
while DFG only pays 50% / as long as report in on time get
money in time / good the way EC gives 5% of the money
separately for the school's internal admin which doesn't have to
be accounted for rigorously / the EC wanted to ensure correct
allocation of money

Other - my student fully responsible for project and because
he's good project had a smooth passage

Negative - 42% of all mentions

17

Lack of interest - bureaucrats not interested in findings only
that numbers are correct / *if paperwork is all right they don't
care about the results / *think it may be open to abuse so
maybe more monitoring needed / *report deadline seen as more
important than quality or whether an important change of
tactics could be made to research if given extension / technical
assessor too theoretical and academic and didn't agree with our
results but we're working in dirty world of applied research for
industry not a lab / role of Brussels personnel is important and
they should be interested / lacks evaluation of scientific side
during study rather than at end / no interest at end of grant
period / *good having technical input at beginning but we also
need someone to work with us throughout whereas we never
hear anything after the report has been sent / we never get a
reply to reports / at the end of the project we sent them their
report and they did nothing indeed don't even know if they read
it / *we lack technical touchstone to discuss modifications to
project once it is underway and the project office is really too
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inundated to approach / need a more structured surveillance /
more observation by Commission would have been more helpful
/ Commission staff could be more dynamic / need a reporter for
each theme to oversee projects / should make sure the meetings
happen and follow the programme

Bureaucratic - *very bureaucratic / *bureaucratic inertia /
*contract an irrelevant bureaucratic exercise / bureaucracy
perhaps bit heavy / *nightmare / very heavy for our small
organisation / heavy administration / contract too much for a
university / *bogged down with red tape if out of the ordinary /
keep bureaucratic things low key or else we'd need a whole year
just for admin! / *very complex / complicated with many
misunderstandings between scientific and financial EC groups /
complicated having to do accountancy report on such a small
amount

Money problems - payment somewhat slow / very long time
between acceptance and arrival of first sum of money / lengthy
procedure to get money / payments not punctual / payment hold
ups following interim reports though OK after final report / we
need to get reimbursed in same year for internal budget
/ complexity of expenses / cost of attending technical meetings
not in contract / delay with payment of two months or so after
contract / EC deposited money in bank but not clear which
project it referred to so we didn't access it for a long time so
suggest money should be earmarked for projects / *if EC were
relaxed about how we use money we could run on beyond stated
time eg 6 months if student applied late / *university had to
finance continuation while EC decided what to do

Slow response - slow / *quick response impossible / *sometimes
slow to reply to things which is almost inevitable / *nightmare
because didn't confirm so project 6 months late / had to wait
for contract a long time / no follow up

Lack of confidentiality - concerned about confidentiality of
results with panel members in industry so don't bring most
important research forward / when we have industrial partners
don't want to give too much away to EC / difficult to reconcile
industrial confidentiality and sharing information / *difficulty
presenting findings because of commercial application

Poor liaison - poor liaison / internal EC support was not clear
to begin with

Reporting too frequent - rather too frequent reporting times
/thorough monitoring is a good thing but slightly question
intensity

Others - EC has greater ambitions than resources and told us to
defer things till next year / reports for DTI and EEC at
different times / meetings dull because we were on the margins
of the topic / *reporting was very thin from competing
organisations / *meeting ranked non-specific / more long term
programmes at least 6 years but understand may have to be cut
if not successful / why not a programme for marketing recycled
products / extra grant for international co-operation
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MAIN QUESTIONS ANSWERED AND RECOMMENDATIONS

Main questions answered/recommendations for future programmes

Overall the programme has been successful with most of the objectives set
being achieved to a large extent.

In reading this chapter the reader may wish from time to time to refer to
the European Commission's 'Practical comments or interpretation of the
terms of reference'. This is reproduced in Appendix 1 (Pages 30-35).

Research Associates has taken what it feels to be the key elements of these
terms of reference and used them as a basis against which to assess the
achievements of the programme.

1 Did the programme achieve its general objectives as stated? (3.3.1 in the
terms of reference)

Yes.

*  The programme was successful at developing economic processes for
the provision of primary and secondary raw materials (See Page 5)

There is e\}idence that co-operation in the EC seientific community was
promoted particularly as a result of the MSM sub-programme (Page 9)

* The programme contributed successfully to the training of specialists
(Pages 9, 11, 13)

2 Did the contracts fulfil their objectives as stated in terms of scientific
and technical achievements? (2.1 in the terms of reference)

Yes.

*¥  OQOverall 66% of the projects fully met the scientific and technical
objectives set. A further 28% partly met the objectives. Only 6%
failed entirely to meet the objectives (Page 5)

*  75% of MSM contracts fully met and 25% partly met the objectives set
(Page 6)

* 50% of RNF contracts fully met and 25% partly met the objectives set
(Page 10) C ,

* 57% of RUW contracts fully met and 36% partly met the objectives set
(Page 12)

3 Did the results lead to commercial development and exploitation or spin-
offs? (2.2)

Yes.

*  Overall 40% of projects led directly or indirectly to commercial
applications (Page 5)

*  39% of the MSM contracts have been commercially applied (Page 6)
*  38% of the RNF contracts have been commercially applied (Page 10)

*  43% of the RUW contracts have been commereially applied (Page 12)
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4 How far did the minerals sub-programme achieve its objectives as stated?
(3.3.3)

Well in most of the main target areas.
*  Four contracts resulted in increased business outside the EC (Pages 6-8)

* The programme achieved significant improvements in basic techniques
and methodologies for exploration and processing which may be used in
the future although many have not yet been put into practical
application (Pages 5, 6-8)

* There is no evidence that reliance on external sources of supply has
been reduced » :

5 How far did the recycling of the non-ferrous metals sub-programme
achieve its objectives as stated? (3.3.4)

Well in the main target areas.

* The programme achieved improvements in techniques for the
alleviation of environmental problems arising from disposal of metals
containing waste (Page 10)

*  The techniques which were commercially applied were generally more
cost-effective than previous techniques (Page 10)

6 How far did the recyecling and utilisation of waste sub-programme achieve
its objectives as stated? (3.3.5)

Well in the main target areas.

* The programme achieved improvements in techniques to reduce the
amount of waste to be disposed of and to help meet increasingly severe
environmental protection requirements (Pages 12, 13)

*  The techniques which were commercially applied were in general more
cost-effective than previous techniques (Page 12)

7 Was the programme management acceptable? (2.3)

Yes, particularly the post-acceptance stage. However, the pre-acceptance
stage attracted a lower median score and a large proportion of negative
comments. '

*  The median score on the pre-acceptance stage of the programme was 7
(Page 19)

* 52% said they had no problems with the management of the pre-
acceptance stage (Page 19)

* The median score on the post-acceptance stage of the programme was
8. (Page 22)

*  58% said that they had no problems with the management of the post-
acceptance stage (Page 22)
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8 Can the Commission improve its management of future programmes?
(2.3)

Yes. A large proportion of negative comments suggests that respondents
see areas for improvement, particularly in the pre-acceptance stage.

* 57% of comments on pre-acceptance stage were negative. Slowness of
notification was the most frequent negative comment on the pre-
acceptance stage (Page 20)

* 42% of comments on post-acceptance stage were negative. Lack of
interest from the EC was the most frequent negative comment on the
post-acceptance stage (Pages 23, 24)

*.  Twelve respondents suggested that the current system of three-yearly
programmes should be more flexible (Page 25)

9 How did the programme contribute to the development of Community
policies and to the social and economic development of the Community?
What were the benefits resulting from the implementation of the
programme at Community level? (2.4 and 2.5)

The programme and its implementation made significant contributions to
the Community.

* A great deal of direct benefit occurred inside the Community in terms.
of scientific progress (Page 5 and following)

* Seven of the projects which were of commercial benefit resulted in
increased business outside the EC (Pages 6-8, 10, 12)

* 'Good meetings' was the third most frequently mentioned positive
comment on the post-acceptance stage (Page 23)

* 'Forming of contacts' was mentioned 12 times as a positive outcome of
the MSM sub-programme (Page 9)

10 In summary - did the programme have an impact in the areas of interest
to the Commission? (3.4)

Yes - in the survey sample, which was approximately a quarter of actual
cases, impact was achieved on the scale below.

* The programme achieved technical advances, ranging from minor
advances to major breakthroughs, in 49 cases (Page 5 and following)

*  European industrial firms participated in the original projects in 19
cases, and the programme attracted the subsequent interest of
European firms in different ways in a further 21 cases (Page 6 and
following)

* The programme has led to communication between scientists in at least
14 cases, and some of this is ongoing (Pages 9, 11, 23)

* There have been seven sales of technology or industrial contracts
gained outside the Community due to the programme (Pages 6-8, 10,
12)
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I - AIM OF THE SURVEY

I.1 - Objectives

This study describes the contractors involved in the "Raw Materials"
programme of the DG XII. It analyses the opinion of the contractors through
their answers to a questionnaire which had been mailed to all head of

contracts.

The two main objectives are :

- a thorough analysis of the impact of the Raw Materials
Programme. That is, the enhancement of European collaboration
among contractors involved in the programme and the

development of research activities for the contractors.

- a feedback from the contractors about the perception of the
programme management and the possible evolutions for future

programmes. ’

Results presented in this survey come from the answers to a
questionnaire based on a previous questionnaire elaborated for the evaluation
of a similar programme managed by the DG 12 (namely : ENN3). It was sent to
all contractors : 187 who work in 151 different organisms while the total

number of contracts is 218.
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[.2 - Description of the population

The sample studied in this report is based on 107 contractors (team

leaders) managing 124 contracts.

The Raw Materials Programme is divided in 3 subprogrammes :

- Metals and minerals substances, subdivided in :
. Exploration.
. Mining technology.
. Mineral processing.

- Recycling of non ferrous metals.

- Recycling and utilisation of waste.

The programme involved 10 countries (Belgium, Denmark, France,

Germany, Greece, Ireland, Italy, Nederland, Sweden, United-Kingdom).

The sample studied reflects the population both in terms of country and

programme.
SAMPLE BY COUNTRY (number of contracts)
TOTAL SAMPLE
% TOTAL - SAMPLE % NUMBER OF | NUMBER OF
CONTRACTS | CONTRACTS
Belgium 7.8% 11.29% 18 14
Denmark 4.13% 4.03% 9 5
France 24.77% 24.19% 53 30
Germany 16.05% 16.94% 35 21
Greece 2.75% 3.23% . 6 4
Ireland 4.13% 3.23% 9 4
I[taly 11.93% 9.68% 26 12
Nederland 6.42% 4.84% 14 6
Sweden 0.92% 1.61% 2 2
UK 21.10% 20.979% 46 26
218 124

Belgium is slightly over represented whereas Italy is under represented.
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is precisely

In terms of programmes the sample reflecting the
population.
SAMPLE
POPUI;/ATION NUMBER | POPULATION | SAMPLE
° %

Metals &
mineral 61 62 133 73
substances
Recycling of
non-ferrous 10 11 22 13
metals
Recycling &
utilisation 29 27 63 32
of waste

218 118

6 contracts received studied Substitution and Ceramics. They are not

listed in the above table and they have not been statistically treated in any

subprogrammes.

132















[I.3 - Regarding the CEC

® 459% of the contractors have or had signed other contracts with the
DG XII and 24% with another DG. Thus, for more than half of the

. contractors, the raw materials contract is the only contract that they
have with the CEC.

However 48% of the contractors did not attend any preparation

meeting at the beginning of the programme.

e The number of contracts signed by the contractors with the CEC
varies from | to 15. The average is 3.1 contracts but 75% of the
contractors signed either 1, 2 or 3 contracts and 25% signed 3
contracts and more. Contractors filled in 4.5 applications on the

average but more than 50% filled in 3 or less applications.

e The subjects were primarily initiated by the team (69%) or/and by
the organisation (34%) whereas the CEC initiated the subject through
a consultation in 24% of the cases and the home country in 23%. It
has to be noted that the market initiated only 34% of the subjects
treated.
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II.4 - Financial supports

e Contractors declare that 59% of their projects could not be carried
out without public financial supports. However supports from clients
are increasing (78%) and for 52% of the contractors, supports from

clients represent 20 to 80% of their financial means.

e The table shows the percentage of the four main sources of financial
supports for the contractors. It enlights the predominance of public
fundings through either public contracts (68% on the 20 to 80%
range), subsidies (65% on the 20 to 80% range). CEC contracts
provide less than 20% of the fundings for 61% of the contractors.

In Belgium CEC contracts represent 20 to 80% of the fundings for

62% of the contractors.

Thus, financial supports for research activities come from various
sources, however tax reductions and banking systems are not

significant sources of funding.

Contractors declare that financial supports from CEC contracts are
decreasing (74%) as well as public subsidies (65%) and incomes

earned by other activities (83%).

e Opinions suggest that contractors believe that subsidies are
necessary to carry on a research work (94% agree or totally agree).
Subsidies come on time and are interesting even if the fundings are
relatively low. However, contractors are rather sensitive to the
confidentiality of their research (especially England 88% agree or
totally agree on the opinion "Some research works are too

confidential to be supported by public subsidies").

72% of the contractors agree or totally agree on "Some kind of

subsidies forbid long term planning".
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FINANCIAL

SUPPORTS

GLOBALLY FRANCE U.K. ITALY BELGIUM GERMANY
Less | 20% | More | Less | 20% | More | Less | 20% | More | Less | 20% | More | Less | 20% | More | Less | 20% | More
than to than { than 1o than | than to than | than to than | than to than | than 1o than
20% | 80% | 80% | 20% | 80% | 80% { 20% | 80% | 80% | 20% | 80% | 80% | 20% | 80% | 80% | 20% | 80% | 80%
Clients 37% | 52% | L1% | 20% | 73% 7% | 27% | 64% 9% | 67% | 17% | 17% | 75% | 25% - 37% | 50% | 12%
Incomes
earned by 62% | 29% 9% | 100% - - - - - - - - 67% | 33% - 50% | 37% | 12%
other activities :
Public 23% | 68% | 4%| 50% | 50%| - | 50%| 50%]| - | 25%| 25%| 50%| - [100%| - 9%| 91%| -
contracts
;’u”tf’sliigies 20% | 65% | 15% | 27% ] 67%| 7% - | 83% /| 17%| - | 67%| 33%| 37%| 37%| 25%| 33%| 44%| 22%
EEC contracts| 61% | 38% 1% 75% | 25% - 64% | 36% - 79% | 25% - 37% | 62% - 65% ! 35% -







III - RESULTS OF THE PROGRAMME

III.1 - The supported projects were medium sized ones

The average financial contribution from the CEC was 159 000 ECUS

per year and per contract, which represented &47.5% of the total cost

and they appear as "standard" projects in the team :

- with respect to the size of the team : supported project
involved 5.3 researchers (1 293 man days) and 1.95 full time
researchers i.e. the equivalent of the average team usually

devoted to a project (2.09 full time researchers).

- with respect to the project itself for 2/3 of the contractors, the

supported projects appear as a core activity.

One of the major effects of the programme was to speed up new

projects : 89% say "it helps to get results more rapidly" and 68% agree with

"without that CEC contract, we would not have undertaken that research".

I1I.2 - CEC programme utilized and developped existing European

collaborations

Only in 53% of the cases, the research was done in European
collaboration, whereas 60% of the contractors, as a rule, collaborate with

other organisations in ECC countries.
The main interests of such a collaboration on the contract were cross

fertilization (82%) and increasing réesources (47%). Only 23% mention the
obligation due to the CEC.
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Some differences appear between the subprogrammes.

69% of the contracts in RNF instead of 42% as an average will lead to

a commercialisation within 4 years.

The number of theses (1.2) and of publications (3.4) is rather high but
only 19% of the contractors appliedifor patents or still intend to do so (1.4

patent on average).

TOTAL MSM RNF RUN
People involved on the contract 5.3 5.6 5.8 4.5
Full time researchers 1.95 2.1 1.7 1.8
Number of theses 1.2 1.1 2.3 1.3
Number of publications 3.4 3.6 2.1 3.5
Commercialisation
(% of contractors) 42 4l 69 34
Term of commercialisation (years) 4.3 4.4 3.8 5
Know your partner (%) 32 26 69 28
Apply patent ? (%) 19 13 38 26
2.8
Number of patents 1.4 |(large dis | 1
" | persion)







IV - CONTRACTORS OPINION ON CEC PROGRAMME

e 91% of the contractors agree with the themes defined in Raw
Materials. They say "the CEC Programme subdivisions meet real

needs"

e The CEC Programme is considered as "workable" by 92% of the
. contractors. Contracts follow up appear very satisfactory to most of
the contractors and no problem was faced before or during the

contract.

However they also think that the Commission should avoid the gap
between two successive programmes (96%) and that preparing an
application takes too much time (23 man days as an average). They
also think that it is not worth writing more than one report per year
(66%), but half of them would appreciate a larger circulation of

these reports.
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"V - CONCLUSION

V.l - Raw materials gathered teams that are now well linked together

and become specialists of the CEC

e They know each other quite well, 76% know other projects in
their subprogramme and attended meetings with other
contractors. Those meetings are very praised, since 83% think

that they were of high scientific level.

e They are now directly informed of the programmes by the
Commission (45%) and have a very high percentage of
successful applications (70%) while Raw Materials Programme
rejected between 6 and 8 proposals out of 10. This is
strengthened by their success to a new contract in 1986. 64%

applied and within them, 71% were accepted.

® As they are now well connected to other teams in the CEC,
they think that the CEC must promote teams with European
connections (89%) with a mixture of best teams and general

level ones (71%).
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V.2 - There are still two questions to be asked regarding the success of

the programme in respect to its objectives

- Developing new European connections

The programme was mainly useful to reinforce the
already existing "club" and connected only a few new
members. ‘ ' ' L

P

- Precompetitive research

Did the financial support of the CEC actually meet the
objective of bringing teams initially specialized in
fundamental research to more applied activities ?

The low percentage of projects leading to a commer-
cialisation seems to indicate that :

.- either the scientific quality of the results is not

so high, , R
- or they have used the subsidy of the Commission

to carry on more basic research.
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APPENDIX A

- TOTAL POPULATION AND SAMPLE BY COUNTRY
- POPULATION AND SAMPLE BY COUNTRY AND PROGRAMME.
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APPENDIX B

POPULATION AND SAMPLE OF CONTRACTORS BY COUNTRY.
NUMBER OF CONTRACTS BY CONTRACTORS AND COUNTRY.
TOTAL NUMBER OF CONTRACTS BY COUNTRY.

NUMBER OF CONTRACTS BY PROGRAMME.

NUMBER OF CONTRACTS BY PROGRAMME AND COUNTRY.












APPENDIX €

DETAILED RESULTS

TOTAL POPULATION
RECYCLING OF NON FERROUS METALS
RECYCLING OF WASTES
METALS AND MINERAL SUBSTANCES
. EXPLORATION
. MINERAL PROCESSING



- GM.V.CONSEIL ' _
CEC RAW MATERIALS EVALUATION (MMS + RUW + RNFM)

MAIN RESULTS:
METALS AND MINERAL SUBSTANCES (61) First number
RECYCLING OF WASTE (28) Second number
RECYCLING OF NON FERROUS METALS (11) Third number

GENERAL IDENTIFICATION
1 - Please would you describe your organisation ? ( multiple answers possible )
77% 64% 55% Research Organisation in connection with a University 44% 32% 18%
16% 21% 18% Engineering company with a Government Agency 34% 29% 9%
8% 14% 45% Business company with national private industry 8% 21% 36%
with a multinational company 5% 11% 9%
independent 5% 11% 9%
Permanent staff (total number) : 801, 430, 3253 Tumover (total annual budget) 87 000 000 ECUS
(dispersion : from 2 to 4 700, from 3 to 2500, from 22 to 24000) 71 000 000 ECUS

77 000 000 ECUS

the team is involved 20% 26% 9% inresearch only
71% 63% 73% mainly in research
9% 11% 18% other

number of researchers: graduates............... 11, 10, 13
other........c......... 7, 9.9, 14
3 - Does your team ever sell any services ? 68% 68% 55% yes 32% 32% 45% no

4 -To which programme does your main contract belong ?

100% | Metals and mineral substances 100% 100% Il Secondary raw materials
57% | 1 Exploration 4% 100% Il 1 Recycling of non-ferrous metals
5% i 2 Mining technology 3% 100% 9% I 2 Recycling and utilisation of waste
38% 7% | 3 Mineral processing )
5 - Did you attend any preparation meeting at the beginning of the programme ? 56% 43% 45% yes
: . 44%57%55% no
6 - Do you or did you sign any other contract with the DG Xii ? 44% 38% 64% yes
. 56% 62% 36% no
7 - With another DG ? 17% 32% 25% yes 83% 68% 75% no
8 - How many contracts have you ever signed with the Commission ? 3 28 4.1
' and how many applications ? 4 48 53
% OF TOTAL COST CONTRACT 1. 75% 54% 73%
- CONTRACT 2...onreeeercereeeneceeeenns 15% 36%
CONTRACT 3. 7% 7% 27%
CONTRACT 4...covrirrcrcsrsvecaeneans 2% 4%

G.M.V.CONSEIL 19 rue Yves du Manoir 92420 VAUCRESSON FRANCE Tel (33 1) 47 41 7999
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REGARDING R& D

10 - What part do research activities represent in your organisation ?
12% 27% 30% loss than 20%  75% 58% 60% 20% 10 80% 13% 15% 10% more than 80%

11 - Would you say that the main purpose of this research is ( multiple answers possible )

61% 43% 27% for basic knowledgae (fundamental research)

18% 11% 9% to influence political decisions

41% 46% 45% to develop new products

48% 29% 27% to develop new methods of work

20% 7% 27% to beat competitors

23% 11% 9% to develop international links

33% 29% 18% prospactive ( testing out new fields of research)

45% 39% 64% development = 21% 17% 21% pilot 15% 12% 34% industrial development
9% 10% 9% demonstration

1% 7% other (please specify: 8duCation,..........cccoovieceinniciiiiini i s )

12 - Which part do raw materials take in your organisation's research activities ?
23% 56% 30% less than 20% 63% 37% 70% 20% to 80% 14% 7% more than 80%

13 - And in your team’s activity ?
11% 15% 20% less than 20% 56% 77% 8% 20% to 80% 33% 8% more than 80%

14 - Does your team, as a rule, collaborate with other organisations on your research projects ?
98% 89% 100 yes = 79% 71% 73% in your home country 82% 54% 82% in CEC countries
54% 25% 55% in other countries

15 - What is(are) the main interest(s) of such a collaboration ?
85% 89% 82% cross fertilization

111
67% 71% 55% to gather a larger team : 3 4 3
74% 79% 64% to open the possibility of new financial supports 2 2 2
66% 79% 55% staff exchanges 4 3 4
62% 68% 64% other ( please SPeCify........cccovccvcmirnicnciies e e )
if more than one answer, please classify : 1t
16 - How many different projects does your team manage in a year? .................. 9,8 9,1 14
17 - Who initiates a subject ?
68% 77% 56% you or the members of your team 32% 37% 56% your organisation
31% 42% 33% the market 26% 22% 22% a consultation in your country
27% 31% 11% a CEC consultation
REGARDING SUPPORTS - -
18 - What percentage of your projects could not be carried on without public financial supports?
67% 46% 44%
19 - Where do your financial supports come from ?
< 20% 20 to 80%| > 80% 1) 4
52-57-55 clients 47-38-0 | 47-50-67| 6-12-33 [83-73-75|17-27-25
20-29-27 incomes earned by other activilied 67-50-67} 25-50-0 8-0-33 P3-100-10p 67-0-0
3-4-9 tax reductions
banking system - .
46-57-36 public contracts 32-19-50§ 61-81-50 7-0-0 | 54-29-0 K6-71-100
59-54-27 public subsidies 17-27-67| 61-73-33} 22-0-0 |21-57-0 |79-43-100
69-75-55 EC contracts 57-62-10? 43-33-0 0-5-0 |31-18-0 [69-82-100

G.M.V.CONSEIL 19 rue Yves du Manoir 92420 VAUCRESSON FRANCE Tel (33 1) 47 417999

161




G.M.V.CONSEIL
CEC RAW MATERIALS EVALUATION (MMS + RUW + RNFM)

20 Several quotations from various contractors are listed below. Please, would you indicate for each
of them, if you TOTALLY AGREE, AGREE, DISAGREE or TOTALLY DISAGREE with such a comment.

totally agree disagree totally
agree % % % disagree ¥

Without that CEC contract, we wouldn't have
undertaken that research 39-46-9 | 24-36-4527-18-3¢ 10-0-9
It helps to get results more rapidly 31-35-18/54-62-73 12-4-9 3-0-0

The best thing about it, is that it establishes new

30-25-9|55-61-55{12-14-38§ 3-0-0
contacts among Europeans

The advantage is that the CEC contract can be obtained

on a subject not supported by the government 11-19-10]45-46-40131-31-401 12-4-10
The CEC procedure for contracts is workable 13-11-18|77-89-64 3-0-18 7-0-0
The CEC programme subdivisions meet real needs 32-14-20|61-68-7004-14-10 4-4-0

For each contract which you manage in the Raw Materials Programme (1982-85), please fill in

he following sections for each contract.

REGARDING YOUR MAIN CONTRACT WITH DG XIl (RAW MATERIALS)

22 - To which sub programme does it belong ?

100% 7% | Metals and mineral substances 93% 100% Il Secondary raw materials
58% I 1 Exploration 4% 91% 111 Recycling of non-ferrous metal
10% | 2 Mining technology 89% 9% Il 2 Recycling and utilisation of waste

32% 7% I 3 Mineral processing

23 - What kind of a research is it ? :
20% 25% 18 basic research 80% 61% 55% applied research

20% 32% 36% development = 13% 14% 10% pilot 6% 12% 21% industrial development
1% 6% 5% demonstration

24 - With respect to your main activity, is this contract rather 32% 54% 55% aside line programme
68% 46% 45% a core activity

25 - Was this project done in collaboration with another European organisation yes 63% 32% 64%

26 - What is the main interest of that collaboration ?

21% 70% 86% cross fertilization 52% 29% 43% increasing of resources
23% 25% 43% obligation due to the support ot CEC 17% 63% 20% staff exchanges
23% 13% 20% other
27 - Had your team already worked with the same partners before? 46% 44% 71% yes
54% 56% 29% no
28 - For this project, did you work with at least one new partner? 74% 78% 38% yes

26% 22% 62% no
29 - How many working sessions do you have, per year, on this programme ? 3 19 2

in total ? ... 55 31 45
3.3 3.5 4 trips are made abroad, every year, due to the project 5,7% 4.4% 4% of the budget
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30 - Have you written 38% 11% 27% a joint report 28% 4% - a joint publication
31% 21% 45% a separate report 20% 4% 18%  a separate publication
31 - Will you maintain that cooperation for other purposes ? 85% 71% 63% yes
18% 29% 37% no

REGARDING THE RESULTS OF THE CONTRACT

32 - How many people were involved, in your team, on the contract? 5.8 4.6 5.9
Total number of man days?......1858 1369 632

33 - How many full time researchers ... ineiccicei e 22 2 1.6
34 - How many Theses will be produced? 1.1 16 1.9 How many publications written ? 4 3.8 1.9
35 - Will the research lead to a commercialisation ? 40% 40% 73% yes 60% 60% 27% no
36 - When ? 26% 22% 13% < 2years 42% 56% 62% 2to5years
26% 11% 25% 51010 years 6% 11% > 10 years

37 - Do you already know who could be your industrial partner ? 15% 28% 45% yes

1% 4% 17% no 10% 4% 27% yourself
39 - Did you apply for patent(s) or do you intend to do so ? 15% 25% 36% yes

85% 75% 64% no
40 - How many patents ? 2.7 1.1 1 :

REGARDING THE COMMISSION
41 - Would you say ?

totally agree |disagree totally
agree % % % disagree
Without that CEC contract, we wouidn't have
undertaken that research 39-46-9 | 24-36-4527-18-36 10-0-9
it helps to get results more rapidly 31-35-18/54-62-738 12-4-9 3-0-0
The best thing about it, is that it establishes new 30-25-9| 55-61-55 12-14-38 3.0-0
contacts among Europeans
The advantage is that the CEC contract can be obtained
on a subject not supported by the government {11-19-10] 45-46-40131-31-40 12-4-10
The CEC procedure for contracts is workable 13-11-18 77-89-64J 3.0-18 7-0-0
The CEC programme subdivisions meet real needs 32-14-20161-68-7004-14-10 4-4-0

42 - Did you meet any problems with the management of your contract by the Commission ?

- Call for tenders 13% 4% 9% yes no 87% 96% 91%
- Documents required 12% 12% - yes no 88% 88% 100%
- Payments 21% 26% 9% yes no 79% 74% M%
- Reporting M% 1% - yes no 89% 89% 100%
- Monitoring of your contract 9% 15% - yes no 91% 85% 100%
- Letting of contracts 12% 4% - yes - no 88% 96% 100%

43 - How much time did you spend in preparing your application for CEC support ?2..........cceevvreeevnverieennee.
interms of mandays 25 20 14
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44 - Do you know the other projects supported by the commission in your sub programme ?

81% 67% 36% yes

= howmanyofthem? 52 45 7.4

45 - Did you attend any meetings with the other contractors of the CEC?

46 - Would you say that these meetings were of high scientific level ?

47 - How are you informed of CEC programmes and compstitive biddings ?

52% 29% 27% by direct communication from the CEC
36% 46% 9% through a Government agency

18% 25% - through other official channels

16% 21% 27% by informal means

and how, at the beginning, did you know of their existence ?

75% T7% 40%
25% 23% 60%
77% 76% T75%
23% 24% 25%
44% 36
31% 43
20% 11
18% 25
-------- t

yes
no

yes
no

%o
%o
%
%

64%
36%
27%
18%

48 - What do you consider the best way of the Commission for informing the potential participants in the
programme? 13% 25% 45% direct mailing 8% 14% 9% government agency 3% 11% 9% publications

49 - Do you know any team which is not involved in the programme but that, in your opinion, should be in?

3% 3% 3%

REGARDING THE IMPROVEMENTS YOU MAY WISH

yes

97%

97%

97%

50 - How many meetings by the commission per contract (3 years) would you consider really useful?

51 - Is it useful, for you, to write more than one report per year?
Would you wish a larger circulation of those reports ?

52 - Would you say ?

34 3.1

2.2

no

30% 20% 36% yes 70% 80% 64% no
52% 36% 45% yes 48% 64% 55% no

totally agree disagree | totally
agree % % % Hisagree %
The CEC has to support only high scientific level teams | 55_1g.0A32.14.9 | 27.57.44 20-7-18
The CEC must avoid the gap problem between two 47-26-27151-67-59 2-8-18
successive programmes
There is a need for a continuous rolling programme 37-27-30§57-65-6Q0 4-8-10| 2-0-0
4 years between two calls for tenders is too long 34.22.3056-68-4d 5-4-30| 5-4-0
The CEC must promote teams with European
connections 46-32-18147-57-647-11-18

53 - According to you, should the CEC concentrate on technical excellence or enhance the general level of

European Research ?

13% 14% 9% bestteams 12% 18% 18% general level 72% 71% 64% a balanced mixture of both

33%
34%
19%

‘40%
1%

54%
27%
22%

38%
19%

29% no

33% no

9% no
no
no

12%
18%

54 - In 1986, did you apply for a new contract? 67% 46% 71% yes

55 - Was it accepted? 66% 73% 67% yes

56 - Do you intend to apply for other CEC contracts ? 81% 78% 91% yes

continuation of those you already signed 60% 62% 88% yes

in other fields 89% 81% B1% yes
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According to the Community Plan of Action relating to the evaluation of Community
R &D activities for the years 1987 to 1991, the Commission has set up a panel of
independent experts to evaluate the R & D programme ""Primary and secondary Raw
Materials” for the period 1982-1985 and the partial results for the period 1986-1989.

The evaluation covers not only the scientific and technical achievements of the
programme but also analyses the quality and practical relevance of the results, the
effectiveness of the management and the programme’s contribution to the socio-
economic development of the Community.

The panel views are based on the discussion with programme managers and other
witnesses directly or indirectly linked to the programme, the available documents,
interviews with fifty contractors and a questionnaire.

This report summarises the panel's findings and draws out conclusions and
recommendations on the role of the Commission in the future continuation of the
programme.
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