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Preface

In 1995, on the initiative of the Chemical Industry Federation of Finland, Tekes started to
plan new chemical technology programmes. During spring 1996, all theimportant chemical
companiesin Finland werevisited and meetingswereal so held with thekey professors. The
programme devel oped from these discussionswas planned for 1997-2000 and named Mar-
keting Molecules.

The concept of this programme is different from that of previous chemical technology
programmes. The programmeisindustry based, i.e. themain proposershavebeenindustrial
companies, but it has also required the involvement of academic partnersin the projects.
The main target for the programme is to increase renewal in the chemical industry in the
form of either new or significantly better products. Theaim hasal so beento encourage com-
paniesto undertake long term research together with other companies and universities. Al-
together, 14 projects in which industrial and academic researchers work together have
started. A substantial sum of money (about half of thetotal budget) hasbeen directedto aca-
demics through industrial projects.

It wasdecided to carry out amid-term evaluationin 1999. One of themost important andin-
teresting objectives was to obtain comments on the totally new programme concept. Al-
though the industrial projects are confidential, they were still evaluated at ageneral level.
Due to the nature of the programme a peer review evaluation, as undertaken in previous
chemical technology programmes, was inappropriate in this case. Asawhole, the evalua-
tion provides valuable information that will aid in the planning and management of future
technology programmes.

The evaluation was carried out by Dr. John Brophy from JB Consultants and Prof. James
Clark from the Department of Chemistry, University of Y ork. The evaluators were briefed
beforehand and al so received written material about the projects and theinnovation system
in Finland. The evaluation was performed by interviewing representatives from all indus-
trial projects. Someacademicstaking part in projectswerea sointerviewed. Questionnaires
were sent beforehand to theindustrial participants and academicsto ensure that the discus-
sions had similar structure and content.

Tekeswould liketothank everybody who participated inthe eval uation, especially Dr. John
Brophy and Prof. James Clark. Their opinionsand val uable comments have been gratefully
accepted and will be used to benefit chemical research and thechemical industry in Finland.
Helsinki, March 2000

Tekes, the National Technology Agency



Executive Summary

The Marketing Molecules programme aims to extend collaborative research between in-
dustry and academia on high risk, high reward innovative chemicals and related projects.
Mid-term evaluation of the Programme took place in 3Q 99 with detailed questionnaires
followed by interviewswith all 9 participating companies as well as selected academic re-
searchers.

Evaluation results show that the programme isworking well to achieveits aimswith good
progressin most, but not all, projects. Projects are higher risk than normally acceptable to
the companiesand without this programmethe projectswould not have started. Intotal, the
programme hasthe potential for generating significant new businessamounting to over 400
million FIM/awithin 5 years. Other key outputs include 10 new jobs already created and
over 20 PhDs and 49 MScs likely to be produced by the end of the programme.

Participating companies are mainly large firms with only 2 SMEs involved. More ‘high
tech’ SMEsmight have been expected to beactivein chemicals, material s, pharmaceutical s
and related sectors as in other countries.

Themost successful projects are those where both partners have experience of working to-
gether incollaborativeresearch. New partnershipsneed moretime, especially sincetheaca-
demic researchers have little knowledge of industrial R& D, product and process develop-
ment and business priorities.

Recommendations for improving the programme include allowing more time for compa-
niesto identify the appropriate academic expertise, agreerolesand objectivesand familiar-
ise academic staff and studentswith the company and itsbusinessobjectives. Most if not all
of the projects would benefit from more multidisciplinary academic research teams and
more of the companies’ customersinvolved in the projects. Smaller companies need more
help in finding academic expertise and partners and academics in general would benefit
from short training courses on business R& D management.

Tekes sflexible approach to setting up and managing the programme with alight touch is
generaly acknowledged by companies and universities as a very strong point.
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1 Introduction

1.1 Background

Governments everywhere are looking for ways to link
their investments in science, engineering and technol-
ogy (SET) toindustrial outcomes that generate wealth,
employment and quality of life. Most countrieshave es-
tablished technology transfer programmes that enable
collaboration between industry and universities. Many
of these are industry led.

The Marketing Molecules programme is a new Tekes
programme designed to stimulate universitiesand com-
panies to leverage the SET base in Finland to produce
industrially significant resultsin the chemicals and re-
lated sectors. The programme is intended to promote
technology transfer by bridging the gap between uni-
versity scientific programmes which are primarily di-
rected by academic interest and the narrower focused
industry programmes.

The programme grew out of consultations with the
chemicalsindustry and academic groupsthat identified
the need for a new type of programme that enabled
higher risk collaborative research which wasmarket led
and managed by the companies involved.

Key customer markets were identified asimportant for
the chemical s Finnish chemicalsindustry including for-
est industries, pharmaceuticals, plastics and the chemi-
cals industry itself, together with strategic technology
areas. After interviewing 19 chemical companies and
over 60 university professors, the programme was
launched in 1997.

1.2 Programme Aims

To qualify for the programme, projects had to fulfil the

following criteria,

e chemically based

« higher risk projects than industry normally funded

» amed at generating new business or significantly
improving existing business

 collaborative with academic groups

« real co-operation between industry and academia

Fourteen projectswere selected and the programme be-
ganin 1997 with most projects scheduled to run for 3-4
years.

Expected outputs from the programme were,

» technology transfer

*  new processes

* new products

e industrial exploitation

*  new companies

* new jobs

e training

* increased collaboration between industry and
universities

« alignment of the SET base with the chemical
industry’ s needs

1.3 Programme Evaluation

Following Tekes practice, the programme was evalu-
ated at mid term. The programme criteria and expected
outcomeswerethe basis of the eval uation together with
several important programme issues including the
programme concept, programme management and how
far the programme has met the participants and Tekes
expectations.

Toachievethisthe evaluatorsreceived progressreports
and background material onthecompaniesand their ac-
ademic partnersfor each project in January 1999. This
was followed in August 1999 by detailed interviews
with all of the companies and a selection of the univer-
sity groups. To structure the interviews and maximise
their value, questionnaires were sent to all participants
several monthsbeforetheinterviews covering al of the
important evaluation issues. Different questionnaires
weretailored for industry and academics and examples
of botharegivenin Appendix 1. All but one of the com-
panies and most of the academics interviewed had pre-
pared detailed written answers that enabled the inter-
viewsto focus on amore thorough understanding of the
more important issues.



2 Evaluation Results

Evaluation reports for each of the individua projects

based on the questionnaire structure and interviews

with the companies are detailed in Appendix 2. The

views of the university partners are summarised as an

‘academic overview’ in Appendix 3. The results are

summarised below in terms of,

« genera observations on the strengths and
weaknesses of projects

* how far the programme is achieving its aims

« recommendations for improving projects and the
overall programme.

2.1 General Observations

In no particular order of priority, the following general
observations were made.

Tekes flexible approach and hands on involvement in
Ssetting up the programme was a strong point and appre-
ciated by all of the companies involved.

Most of the projects are higher risk than the companies
would normally find acceptable and Tekes funding has
been instrumental in enabling them to start.

The most successful projects are those where both in-
dustry and academic partners have experience of col-
|aborative research, know their partners and where the
companies have taken care to select those with relevant
expertise.

Established networks work best in the short term and
are best suited to the 3-4 year time-scale of this
programme. New partnerships take longer to generate
results.

Identifying partners and agreeing roles and objectives
takestime. Some of the companieswould have appreci-
ated more time than was available to identify new aca-
demic partners. In several cases companies chose the
academics they aready knew rather than looking for
new partners.

Academic partnersin general have little knowledge of
industrial R& D, marketing and business priorities. For
smaller companies where time to market is critical for
survival, the longer term academic approach to R&D
can be amajor problem.

Thedegree of student placement and industrial training
variesfrom very littlethrough to very extensive. Those
students who had had little contact with the company
felt less involved in the project although long place-
ments did not seem necessary.

Of the 14 projects and 9 companies there are only 2
small companiesinvolved. Since companies must have
an income to contribute their share of the costsitisun-
derstandably more difficult for smaller companies to
participate. However, it is surprising that there are not
more small chemical companiesinvolved in high tech
areas including materials, biotech and pharmaceutical
related technology.

Multidisciplinarity iskey to industrial R& D yet few of
the MM projectsinvolve disciplines other than chemis-
try. There is aso little evidence that the academic
groups collaborate in their own projects.

Many companiescommented that their academicshave
little real interest or commitment to the MM projects
and do not set up supporting researchintheir own Tekes
funded research programmes.

Business leadership can take the academic groupsinto
new and higher risk areas of science and technology
that have potential for both new business potential and
new world class science. New polymerisation catalysts
and activators is a good example.

Projects with the strongest links to business strategy
and plans are most likely to generate significant results
that will becommercialised. However, changesin busi-
ness plans and project objectives can cause problems
for the academic partners. Business commitment to the
full 3-4 years of the project, rather than annual budget-
ing, allows longer term project planning and involve-
ment of more substantial PhD projectsrather than M Scs
which are more limited in impact.



The most well managed projects are those where the
project manager is a senior R& D manager in the com-
pany with experience of project management.

Only 2 of the projectsinvolve the company’ s (external)
customers in testing their potential products. Thisis a
weakness for a programme aiming at new chemical
products where customer involvement can reduce both
business and technical risks.

Intheview of some of the companiesinterviewed, there
areweaknessesin the SET base within Finnish Univer-
sities which are worth exploring further in polymer sci-
ence, NMR spectroscopy and biosynthesig/biocatalysis.

The ‘silo’ company structures favoured by manage-
mentinthe 1990 scan resultin businessdivisionsbeing
isolated from each other and becoming effectively
‘pseudo SMES' lacking technical synergies with other
divisions and the more favourable grant support avail-
able to true SMEs. This is common to most European
countries.

2.2 Progress to Programme Aims

Appendix 3 summarises progress towards the pro-
gramme aims.

2.2.1 Technology Transfer

The MM programme was intended to be a new model
for increasing technol ogy transfer betweenindustry and
academia. Channelling the funding through companies
has been a success in this respect. Many of the compa-
nies commented that their involvement in previous
Tekes programmes, where universities were funded di-
rectly, was limited because of their degree of control
over the project and uncertaintieson | PR ownership and
confidentiality. They had preferred to collaborate in
more limited projects even when this meant paying a
higher proportion of the costs. MM has been instrumen-
tal in persuading companies to extend their collabora-
tions with universities to include higher risk strategic
R&D.

Some of the projects have aready achieved results in
terms of transferring technology and introducing new
products. However, at this stage in the programme evi-
dence of significant technology transfer is limited and
companies and universities are, in many projects, still
learning to collaborate in longer term projects.

2.2.2 New Business

New business turnover was specifically estimated by
most companies. In those whereit was not estimated or
where no analysis of reasonable expectations were
made it has been ignored. Projects which have stopped
are treated as having zero direct financia benefit. The
resultsshow apotential total of over 400 million FIM of
new business could be generated from the programme
within 5 yearsif all the remaining projects are success-
ful.

At the time of the review, atotal of 10 new jobs have
been created as a direct result of the programme with
the potential for significantly more if projects are suc-
cessful.

2.2.3 New Technology

Themagjority of projectsarelikely to produce new prod-
uctsaswell asnew processesand almost all aregenerat-
ing new technical information and basic understanding
that can be used in existing or future business projects.

2.2.4 Training

Training is also delivering in line with expectations
with atotal of 49 M Scsalready completed and afurther
20 PhDs expected by the end of the programme.

Most of theindustrially relevant training isin the form
of MScs where the work is carried out in the company
and company staff supervisethestudents. Thisisagood
mechanism for familiarising students with industrial
R&D but there are several potential problemsin over
reliance on short term M Sc students. L oss of continuity
over the 3-4 years of the projects and superficiality in
the projects are not a good basis for R&D that is in-
tended to make significant advances.

2.2.5 Industry/University Collaboration

Asnoted above, most companieshave chosen academic
partners that they already knew and in this respect the
programme has not significantly extended the links be-
tween industry and academia. However, the quality of
the collaboration has been increased considerably by
funding the university groups viathe companies. This
hasgiven thecompaniesthe degree of control necessary
to collaborate with universities on higher risk projects
than previously.



3 Recommendations

More time should be allowed for companies to set up
the projects with particular emphasis on finding aca-
demic partners with the relevant expertise, agreeing all
of the partners roles and objectives. An incubation pe-
riod for academics at the start would help to familiarise
staff and studentswith the company and ensure aproper
appreciation of the project objectives, assignment of
tasks and time-scales.

To assist companies to find the relevant expertise and
academic collaborators, Tekes should consider better
publicising the summaries of the outcomes of all of its
programmes aswell as publishing adirectory of exper-
tise in Finnish universities.

Project managersfrom the companies should be experi-
enced R&D managers. Companies should be encour-
aged to adopt the Fortum management model as an ex-
ampleof best practice. Thisshould beatopicfor discus-
sion at the annual seminar.

Short courses on ‘ Business R& D Management’ should
be considered for academic staff and students before
they start collaborative projects especially where they
are collaborating with smaller companies.

To enable more continuity and longer term projects
more suited to PhDs companies should commit to fund-
ing for thefull 3to 4 year term of the project rather than
limit their funding to annual planning cycles.

Companies should consider including customers and
suppliersintheir supply chainsin projectsaimed at new
products.

Companies should be encouraged to build the appropri-
ate multidisciplinary mix of academic disciplines into
projects, especialy in projects involving catalysis and
new process development where chemical engineering
and process technology are critical.

Academic groups should be encouraged to aign their
other 100% Tekes funded research to support their in-
dustry collaborative projects.

University supervisors of MSc and PhD studentsin the
programme should be required to spend more time in
the company supervising their students and familiaris-
ing themsel veswith the companiesaimsand obj ectives.
The UK Teaching Company Scheme is an example of
good practice in involving academic supervisorsin re-
search projects and is recommended as a model.



Appendix 1

Marketing Molecules
— Questions for Companies

1

Impact of MM on creating new business for
your company

Is the project aimed at generating a completely
new business(es) or defending/improving an
established business(es)?

What will be the impact on the company’s
turnover, profits and return on investment, jobs?
Is there a plan for commercialisation and is this
an accepted part of the overall business plan?
What is the level of risk associated with the
business objectives and would your company
normally accept this level of risk?

Impact of MM on creating new technology

Is the project aimed at new process technology,
new products or new services?

Is the research aimed at completely new
technology or an improvement on existing
technology?

If successful, will this project create sustainable
competitive advantage for your company?
Have you filed patents or do you expect to file
patents?

What is the level of risk associated with the
technical objectives and would your company
normally accept this level of risk?

Are you satisfied with the competence of the
Finnish university groups?

How do the Finnish groups compare with the
world leaders in their fields?

Impact of MM on the production of

trained people

How many advanced degrees (Masters, PhD) are
employed and will be produced as a result of
MM?

Have you employed, or do you expect to employ,
any of the graduatesin the MM programme?

As an employer, does MM have any advantages
over normal graduate training programmes?

Do you provide any in company technical and/or
management training for MM students?

MM project management process

Is there an overall project manager?

Were the technical and business objectives clearly
defined and understood at the start and does
everyone understand their respective roles?

Is there a well defined and clear project plan e.g.
Gant charts, milestones,

Does the project have al the necessary technical
inputs?

Is the project meeting its technical objectives?

The MM programme concept

How do you rate MM as a mechanism for
industry/university collaboration?

Has MM increased the extent and/or quality of
collaboration with university research groups?
How could the process and criteria for project
selection and overallprogramme management be
improved?

IsMM more or less likely to benefit Finnish
industry than other forms of Government
funding?

Impact of MM on the Finnish SET base

What has your project(s) achieved in terms of
enhancing the science, engineering and
technology base in Finland?

Are the investments in MM big enough, and are
the benefits likely to affect company decisions on
inward investment and location of R&D?

Marketing Molecules
— Questions for Academics

1

Impact of MM on creating new business
Do you understand the business objectives and
context for your MM project(s)?

Impact of MM on creating new technology

Is the project aimed at new process technol ogy,
new products or new services?

Is the research aimed at completely new
technology or an improvement on existing
technology?

What is your contribution - fundamental or
applied research?

How many papers do you expect to publish as a
direct result of MM?

Do you have a clear agreement with the company
on IPR?

What is the level of risk associated with your
scientific/technical objectives?

Are you satisfied that you have the necessary
resources and equipment to achieve your
objectives?



Impact of MM on the production of

trained people

How many advanced degrees (Masters, PhD) are
employed and will be produced as a result of
MM?

Does MM have any advantages over normal
graduate training programmes for potential
industry employers?

Do the MM students receive any management or
industry related training ?

Do the students spend time in the company’s
labg/facilities in their training?

Do the students understand the business context
and objectives?

MM project management process

Is there an overall project manager?

Were the technical and business objectives clearly
defined and understood at the start and does
everyone understand their respective roles?

Is there awell defined and clear project plan e.g.
Gant charts, milestones,

Do the project reports and review meetings meet
your requirements?

Does the project have al the necessary technical
inputs?

Is the project meeting its technical objectives?

MM programme concept

How do you rate MM as a mechanism for
university/industry collaboration?

Has MM increased the extent and/or quality of
collaboration with university research groups?
How could the process and criteria for project
selection and overallprogramme management be
improved?

Is MM more or less likely to benefit Finnish
universities than other forms of Government
funding?

Impact of MM on the Finnish SET base
What has your project(s) achieved in terms of
enhancing the science, engineering and
technology base in Finland?



Appendix 2

Marketing Molecules - Project Evaluation Reports

1 Borealis Polymers Oyj — Proprietary
Single Site Catalyst Technology for
Polyethylene

1.1 Impact on creating new business

This project is a very good fit with business strategy
whichisto build on European leadership in polyolefins
to become a global player. It is aimed at new products
for accessing new business estimated at 120 kt/ain Eu-
rope and 535 kt/a world-wide in 1997 growing to 450
kt/aand 2030 kt/aby 2001. In addition, new catalyst and
process technology will provide opportunities for the
Boredlis licensing business world-wide.

Net present value of theproject isestimated to be highly
positive.

The project is part of the Borealis business plan and an
important element of the overall R& D programme and
strategy.

The business risk is medium and accepted although the
challenge in developing proprietary catalysts in this
area should not be underestimated.

1.2 Impact on creating new technology

This project will create new proprietary catalysts and
extend the range of the Borealis Borstar Process to in-
clude completely new higher performance polyethyl-
ene products.

If successful the project will create competitive advan-
tage in aglobal market for products and technology li-
censing. Borealis has already filed 16 patent applica
tions. It will also provide additional opportunities for
Finnish technology and engineering companiesto pro-
vide equipment and engineering servicesto support the
Borealis polymer and licensing businesses.

Marketing Molecules has been important in building
the relationships and directing universities to new
higher risk research areaswhere othersare not working.
Without the leadership from the company, it was be-
lieved that the university groups tend to focus their re-
search onwell known catalyst systemsthat builds under-
standing but isunlikely to discover new systems. Com-
pany leadership in this project has encouraged the uni-

versity groups to focus on discovering completely new
catalyst systems that are likely to be free of competi-
tor’s patents and key to creating a proprietary position
for the company. Thisis an important feature of Mar-
keting Moleculesand isalesson for other programmes
aimed at industry relevant research.

Academic partners also see new fundamental under-
standing of metallocene catalysis coming out of this
project. A substantial number of publications resulting
directly from the project arein the pipeline. On the evi-
denceavailablethe quality of the academic work seems
high.

1.3 Impact on the production of
trained people

Itisanticipated that this project will produceatotal of 4
PhDs in chemistry and technology with 7 M Sc theses
compl eted.

Borealisseesthisprogrammeasavery effectiveway of
training graduates in a core competence area for the
company, evaluating them as potential recruitsand im-
proving their understanding of the industry and the
company.

Thereisno formal programmefor graduatesto work in
the company as part of their research and most of the
graduates work in university labs except where they
need access to the company’ s specialised equipment. A
more formal scheme for industry work experience
might be worthwhile in terms of increasing academics
awareness of industrial R&D and commercial scale
plants.

Borealis has aready employed 4 graduates from the
project and plans to employ a 5th. Although it mainly
recruitslocally, it is now looking further afield. In par-
ticular it would prefer graduates to do post-doctoral re-
search in aleading overseas university before joining
the company for a research career.

1.4 Project management process

The project set up was made easier by being able to
build on a network of academic partners aready in
place through the Synthesis Programme.



The project is well managed with an overall steering
group with al of the university groups represented.
Confidentiality agreementsarein placefor all academic
groupsfunded by thisproject and areimportant for open
technical discussion. In other more fundamental
programmes such as the synthesis programme which
was 100% Tekes funded, there were no confidentiality
agreements. Here, the company was not able to share
technical information to the same extent which limited
the industrial relevance and value.

Borealischair the steering group and thereisaBorealis
manager responsible for linking into the Borealis busi-
ness units on product development issues. There are
meetingswith each academic group every 2 monthsand
regular joint meetings with the modelling group and the
others. The whole team meets for an annual project
seminar in addition to the annual Marketing Molecules
Programme Seminar organised by Tekes. The effec-
tivenessof theteam-working and stronginvolvement of
academics was confirmed in a separate academic inter-
view.

Use of an established and proven network has greatly
facilitated the management of this project

1.5 Marketing Molecules Programme
Management

The programmewas set up quickly with minimal paper-
work and with industry in thelead rolein terms of pro-
ject definition.

Flexibility in the project to date could have been im-
proved if the company had realised that it could reallo-
cate resources as the project progressed and the priori-
ties become clearer. For example, the work is going
well and more resources are needed at the University of
Joensuu for the synthesis of new activators.

One academic involved in the project believesthat this
project has done more to improve academic-academic
collaboration than other mechanisms.

1.6 Impact on Finnish SET base

Singlesitecatalystsand polymerstechnology isamajor
and high growth areafor the chemicalsand materialsin-
dustriesworld-wide. This project is key to establishing
Finland asaplayer and isbuilding the skillsbasefor in-
dustry including Borstar and other chemicals and poly-
mer Users.

If successful, the increased business and number of
Borstar plants world-wide will increase R&D in Fin-

10

land with increased opportunities for Finnish universi-
ties, technol ogy and engineering companiesin support-
ing and supplying Boredlis.

Therewill be other opportunitiesfor downstream poly-
mer processing companies in terms of new products
based on the skills base and product families coming
from this technology.

2 Cultor Oyj - Utilisation of Cultor
Sidestreams

Therewasno academicinput tothisevaluationeither in
the form of written reports or oral interviews.

2.1 Impact on creating new business

Since this project started in 1997 the business focus of
Cultor Oyj has changed several times.

The Danish company Danisco has now acquired Cultor
Oyj and is still in the process of integrating the former
Cultor businesses into the Danisco sectors. However,
the project is likely to remain a good fit with the new
food and feed ingredients and the sugar and sweeteners
businesses. Thetarget isto extract valuable sugarsfrom
side streams of large-scal e processes both of which are
likely to be continuing core business.

If successful, the project will provide several new high
value products. The group has already commercialised
one product (I-arabinose) from an earlier Tekes project
and clearly has the competence to commercialise fur-
ther products from this project.

Thisisfirmly within the business area of the company
and the only commercial risk isthat associated with the
regulatory procedures for food ingredients. However,
inthepast Cultor businessunitshavenot beenwilling to
fund collaborative research with universities for pro-
jectslonger than 1year. Thishaslimited the scope of the
project and it would be more productiveif future Tekes
funding was made clearly conditional on a business
commitment for funding for 3 years.

This project would not have happened without Tekes
funding.

2.2 Impact on creating new technology

The project is aiming to develop new separation tech-
nologies for extracting rare sugars from process side
streams and to provide several new products. To date,
the project hasdeveloped anew hydrolysis/liquid chro-



matography process for separating |-arabinose from
sugar beet side streams which is being scaled up. New
productsinclude I-rhamnose aimed at the food ingredi-
ent sector and |-fucose, a potential pharmaceutical in-
termediate.

3 patent applications have been filed and 2 more arein
draft. The apparent publications resulting from the pro-
ject are limited to theses.

The original team of university collaborators has
changed asthe project has progressed. The main role of
the universities has been in the nutrition and health

areas where they are considered to be world class. In
chemistry and chemical technology, including crys-
tallisation, adsorption and other separation technology
important here, the Finnish universities are considered
average.

Main collaborationshave been with Helsinki for analyt-
ical, medical biotechnology and food technology,
Jyvaskyla for carbohydrate chemistry, Turku in bio-
medicineand Kuopioand VTT in nutrition. Thesewere
al knownto Cultor beforeMarketing Mol eculesbegan

Thisproject isone of thefew that have an international
collaboration, with Newcastle University in the UK
where PhD student is due to finish next year. Not sur-
prisingly, this has been more difficult to manage than
with the local contacts.

2.3 Impact on the production of
trained people

So far the project hasproduced 5 M Scand 1 PhD will be
finished next year. One of the M Sc studentsis now em-
ployed by the company. Cultor staff already knew the
university groups involved and this has been useful in
getting the best M Sc students to work in the project.

All of the MSc students carried out their research in
Cultor’ slaboratories. Although they werenot given any
formal industrial training they all participatedin project
meetings.

The 1-year funding limit from Cultor businesses has
limited the project to M Sc studentsin Finland. Alonger
term funding commitment would enable longer term
sub-projects more sustained contacts and more PhD
students with benefits for both the University and the
company.

2.4 Project management process

Thereisoneoverall project manager responsiblefor re-
porting to Tekes and for overall budgets. The project is
dividedinto 2 sub-projectseach withagroup manager.

Project groups hold regular monthly meetings with in-
put from the MSc students University Supervisors
when needed. The interaction with the university aca-
demic staff appears to be variable and reflects that
Cultor research staff arethe expertsin thetechnol ogy.

As noted above, this project has changed direction as
the Cultor business focus changed. Technical objec-
tives have also had to change and this has made it im-
possible to undertake longer term collaborations with
university groups.

2.5 Marketing Molecules Programme
Management

Here again the project was set up quickly with minimal
bureaucracy. The survey of companies and their re-
quirements beforehand was considered very positive
and has resulted in the first programme that is focused
on products for the chemicals industry. Other Tekes
programmes that are designed to support more funda-
mental scienceare considered to belesssuited toindus-
try where frequent changes in direction might have to
be made.

The company staff believed that due to the wide scope
of the programme, the projectsareall very different and
thereislittle synergy. However, the Annual Seminar is
again valued as an opportunity for the students to net-
work. Tekes Seminars combining relevant projects
from different Tekes programmeswherethereare obvi-
ous overlaps and synergies would be of more value to
universities and to the companies e.g. ajoint seminar
between Marketing Molecules and Biotechnology.

This project has re-applied for funding every year with
changesin businessdirection. Tekeshasbeenvery flex-
ible on this but the Cultor researchersfelt that it would
be more productive if companies had to commit to 3
years funding to qualify for Tekes funding in these
higher risk projects.

2.6 Impact on Finnish SET base

Due to the short term (annual) changes in the project
plans, no new contacts have been made with Finnish
universities beyond those groups aready known to
Cultor staff. Despite thisthe project has been very suc-
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cessful and important for the future. Functional foods,
fine chemicals for pharmaceutical intermediates and
other high value products derived from renewable re-
sourcesaregrowth areas. Therange of scienceand tech-
nologies involved in this project are likely to be very
important in thefuture and the Finnish university exper-
tisein chemistry and process technol ogy need to be de-
veloped to support future industry.

3 Kemira Chemicals Oy - Polymeric
Ferric Coagulant

3.1 Impact on creating new business

Theaim of thisproject wasto develop anew high activ-
ity iron based coagulant for water for the existing
Kemwater businessworld-wide. Conventional systems
are based on a uminium and market demand for aniron
based product for water treatment applicationsis high.
Aniron product would also be an opportunity to usethe
copperas by product from titanium dioxide manufac-
ture and from pickling liquors.

Demand for a new iron product was estimated to rise
strongly and most of it would be exported.

This was clearly a strategic product for the Kemwater
business with an established route to market and rela-
tively low business risk.

3.2 Impact on creating new technology

If successful this project would have provided a major
new product technology for Kemwater. It would extend
the company’s existing product range with very new
technology with the potential for sustainable competi-
tive advantage.

The requirements for high activity and stability make
thisahigh technical risk. Thiswas understood from the
start since the company had tried before and failed to
make the target product. Tekes funding was, therefore,
important in enabling the company to commit morere-
sources and work with universities to understand the
chemistry.

No patents have been filed because the project was not
successful in devel oping aproduct with therequired ac-
tivity and stability. However, the work has increased
technical knowledge and experience in iron based sys-
temsin terms of synthesis, characterisation and floccu-
lation behaviour. It has aso generated new ideas for
new productsbased on mixed iron-al uminium systems.
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Theproject endedin March 1999 “ asplanned” although
in our view the new ideas for iron-aluminium blends
might have justified continuing work.

The competence of the two academic groups involved
isjudgedto behigh by theKemirastaff. The Laboratory
of Industrial Chemistry at Abo Academi University in
particular highly regarded for its expertise in catalysis,
kinetics and rector modelling. It was noted from their
very informative report that Abo Academi has submit-
ted three papersfor publication, while Oulu reported no
publications. There seemed to have been no problems
over publication rights or unreasonable delaysin publi-
cation.

3.3 Impact on the production of
trained people

Output from this project has been limited to one Lic.
Phil and one Lic. Tech.

Kemiraseethe programme as agood way to train grad-
uates on their specific topic in depth, to broaden their
expertise by interacting with groupsin other disciplines
and/or universities and to experience an industrial re-
search environment. However, the value to both the
company and the student depends on the level of in-
volvement of the academic supervisor and their interest
inthe project. The Licentiate student from Oulu univer-
sity, for example, had spent most of his time in the
Kemiralabs and the Kemira staff thought that both the
student and the project would have benefited from more
direct involvement with the academic supervisor.

None of the graduatesworking on the project have been
employed by the company although the company has
recruited from elsewhere.

3.4 Project management process

Therewasan overall project manager and management
group with representatives of the three partners, which
met every 2-3 months. Technical and business objec-
tiveswere well defined and adjusted asthe project pro-
gressed.

Tekes were not represented at the management meet-
ingsand it might have been helpful if they had been con-
sulted during the project to find other university groups
with expertise in analysis and characterisation.

The presence of an independent challenge mechanism
within the project review system might also have
prompted and encouraged the project to continue with
the iron-aluminium blends.



3.5 Marketing Molecules Programme
Concept and Management

Water treatment isarelatively new areafor the Finnish
universities and Marketing Molecules has been a good
opportunity toinvolvetheminanindustrially important
area.

Kemira already had separate contacts with the Univer-
sity of Oulu and Abo Academi. This project allowed
them to build a new network involving both chemistry
and process technology, which has deepened their rela
tionship with Abo Academi University significantly.

Kemirahad previously contacted aleading academicin
thefield at Imperial College London with aview to col-
laboration. Despite their interest in collaborating with
groupsoutside of Finland, Kemirastaff were not aware
that this was possible in the Tekes programmes.

Once they had identified their project, the programme
started very quickly with less than 4 months between
the application and the formal acceptance by Tekes. In-
formal feedback before then gave the company the con-
fidence to start the work even earlier. The speed in set-
ting up the programme was again noted as a very posi-
tive feature of the programme. More Tekes involve-
ment during the project would have been welcomed.

Overall this type of Tekes funded programme is more
likely to produce results since it enables industry to
commit resources to higher technical risk projects that
would otherwise not be funded by the company.

3.6 Impact on Finnish SET base

Overall this was a relatively small part of the pro-
gramme and as such will have limited impact on the
SET base. However, it has established new awareness
and new contacts between universities in the water
treatment area. To have amajor impact would require a
separate programme dedicated to water treatment.

4 Kemira Chemicals Oy
- The Synthesis and Use of
Chiral Chelating Agents

4.1 Impact on creating new business

Thisproject followsan earlier Tekesfunded project that
started in 1995 and developed new greener chelating
agents for pulp and paper applications (Code name
Rake 12). These products are now in development in
Kemira Chemicals (KC).

Theoriginal aimsof thecurrent project wereto develop
understanding of the relationships between chirality,
biodegradability and chelating ability to support devel-
opment of new products for two different businesses,
KC and Kemira Agro (KA), both aimed at extending
existing businesses.

New profitable business for KC and KA is seen to be
generated from these types of products.

For KC the project isan accepted part of business plans
to develop their own chelating agents to complement
their existing beaching package for pulp and paper, de-
tergents and cleaning applications. However, knowl-
edge of competitor technology in detergent and clean-
ing markets appears to be limited.

K C business units contribute only minority funding of
20% compared to K emiraCorporatefunding (45%) and
Tekes (30%). The funding reflects both the high risks
associated with this project and the short term nature of
the business units' R&D. Without Tekes funding, the
project would not have started. Without clearer in-
volvement of the business units, the project might not
generate business value.

For KA itisnow clear that the high costs of introducing
new niche productsinto asmall and fragmented market
against established competitors makesthe project unat-
tractiveand KA arenow only keeping awatching brief.
An earlier analysis of the business opportunity would
have been helpful here.

4.2 Impact on creating new technology

As stated above, the project is aimed at understanding
the relationships between chirality, biodegradability
and chelating ability to support development of new
more efficient, low nitrogen and biodegradable chelat-
ing agents. The project is not explicitly aimed at new
products. It is very much basic research and appears
also to be supporting other product developments
within KC.

This could explain the low level of business unit fund-
ing, sincein most companiesthey usually prefer tofund
product developments rather than development of un-
derstanding.

Note that KC already have anew product (Rake 12) for

which commercialisation is aready underway accord-
ing to the KC interim report.
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This product and even more advantaged products de-
veloped as aresult of the understanding gained in this
project would bring competitive advantage in a strate-
gic areafor Finnish industry.

Thereare5 collaborating academic groups, making this
oneof themost complex projectsinthe Marketing Mol -
ecules programme. Of these the enzymegroup at Turku
(where the academic partner seems to very isolated in
terms of biocatalysis/biosynthesisresearch) and thein-
organic group at Helsinki are considered to be very
competent and comparable with the best in the world.
The agriculture group at Helsinki and the environmen-
tal group at Kuopio were relatively new to the field of
chelating agents when they joined the project. The or-
ganic group at Helsinki has not made much impact on
the project.

Overall there appearsto be alack of commitment from
someof the university groupsto the project. Hereagain,
the M Sc students spend their timein the KC labs. Their
university supervisors do not get involved in the work
or support it by setting up their own related projects,
preferring to pursue their own research interests. There
seemed to be little interaction between the University
groups involved in the project.

4.3 Impact on the production of
trained people

A total of 9 MSc students are involved in the pro-
gramme, 4 of whom are working in KC labs. It is ex-
pected that eventually there will be 3 or 4 PhDs pro-
duced.

While KC see the project is a good way of giving stu-
dents experience of industrial research, one problem
with such alarge number of M Scsisthat they haveto be
trained to userel evant techniques and thisisinefficient.
KC would prefer to employ post-docs or more PhDsto
improve continuity and efficiency. Those students not
based in the KC labs had limited opportunities to work
at the company. Distance was seen to be a problem in
some cases. Generally however, it was believed that
their regular attendance at project meetings helped to
make the students feel part of the project team.

K C getsto seealot of potential recruits and to promote
itself in the universities.

None of the graduates have been employed by the com-
pany.
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4.4 Project management process

Clarity of rolesand responsibility iscritical in aproject
ascomplex asthisone. Inthiscase, thereisanominated
project manager but it is not clear how much his line
manager is involved in running the project. The aca-
demic perception was that the project did not have a
dedicated project manager.

Although the objectives might have been clear at the
start to the KC staff, the KA objectives were not clear
and their role is now a watching brief looking for
spin-offs.

Despitefrequent project meetingsand lotsof resultsKC
staff are not happy with reporting from the university
groups. However, the problem is probably in the KC
project management. Project plansand targetswere not
clear inthe presentation and this could beacontributing
factor in the reporting. Even though there has been a
high proportion of basic research and new ideas, it
should be possible to agree deliverables, milestones etc
with KC and university groups in a suitable format.

Overall thisproject would benefit frommoreclearly ac-
countable project manager and more systematic pro-
ject management.

4.5 Marketing Molecules Programme
Concept and Management

The programme was considered to be a very good
mechanism for facilitating industry/academic collabo-
ration and this project has increased and extended the
links between KC and Finnish university groups.

Here the speed of setting up the new programme had
caused problems. The requirement for higher risk pro-
jects and more university involvement was different to
other Tekesprogrammeswhere K C had funded ahigher
proportion and had lower university involvement.
Specifying detailed work programmes and contacting
universities to discuss and agree their roles and objec-
tiveshad been difficult. In some casesuniversity groups
claimed not to have been aware that they were part of
the final proposal.

It would behel pful herefor Tekestorequireall partners
to sign off on the proposal before accepting it.

Flexibility in allocating fundsto university groups dur-
ing the project was another issueraised by KC, arguing
that annual budgeting withina4 year project wastooin-



flexible and prevented them changing direction as soon
asit was required..

On balance, however, it was clear that without this
programme the longer term R& D would not get busi-
ness funding. The industry leadership was important
and could be extended to other Tekes fundamental re-
search programmes.

4.6 Impact on Finnish SET base

Although it has not yet achieved technical successthis
project has brought several academic research groups
together for thefirst timeto focus on astrategic areafor
Finland. With the exception of the enzyme group who
clearly need more collaborationswithin Finland thereis
little evidence that this particular project hasreally en-
gaged their interest or stimul ated collaboration between
academic groups.

5 Kemira Metalkat Oy - New Exhaust
Catalysts

5.1 Impact on creating new business

Kemira Metalkat (KM) is a small division of Kemira
and in many ways operates as a small company within
Kemira. The project is aimed at developing new tech-
nology for the next generation exhaust catalystsfor gas-
oline engine cars to meet increasingly tight emission
standards. New products are essential for the business.
Success in this project would defend and grow KM's
existing business against strong competition. New
products could contribute mostly exportsaswell ascre-
ate up to 20 new jobsin KM.

This project is akey part of KM’s business strategy to
attract new customers and grow the business. Business
risk is high since thisisavery competitive market with
much bigger players. However, KM is working with
customers to develop their products. Thisis an impor-
tant way of reducing their businessand technical risks.

Within the MM programme, KM appear to be the only
company working closely with their customers. Thisis
something for the other companies to seriously con-
sider in future programmes as a way of reducing costs,
risks and time to market with new products.

Tekes funding is an important element in reducing fi-
nancial risk for KM considering its position within the
Kemira Group.

5.2 Impact on creating new technology

The aim is to develop new products using new pro-
cesses for adding precious metals and coating the ex-
haust catalyst supportsto give higher thermal stability,
lower light of f temperaturesand accessthesmall engine
market. New technology developed here would bring
KM up to the level of their competitor’s products. KM
would become competitivein afast changing market.

Technical risksare high since there are strong competi-
torsand changing legislation requiring increasingly de-
manding performance. Although technical targets have
not yet been met, the project is generating useful know
how and potentially new directions for next generation
exhaust catalysts. In particular the NOPS technology
could reduce manufacturing costs and access new cus-
tomers.

Asa‘small company’ KM collaborates with academic
groups to access expertise from different disciplines.
Here, Oulu University (Chemistry) specialises in the
preparation of raw materials and analysis while
Tampere University of Technology (Physics) special-
ise in surface science and characterisation of the cata-
lysts. Most of the modern characterisation techniques
are available in the university groups or in KM’slabs.
However, theacademic expertswerenot experiencedin
working with real catalyst systems and KM staff have
provided the training here.

Here again, KM felt that the project would have bene-
fited from higher commitment of the academic supervi-
sors. In some sub-projects “KM have started the ball
rolling interms of new ideasand directionsfor research
but the academicshave not kept it rolling”. They would
like to see more direct involvement of the Professors
with the project, their best students allocated to applied
research rather than academic projects and their setting
up their own research projects on related topics. This
would makeabig difference. KM seethisasaparticular
problem for smaller companies and is how discussing
collaboration with Chalmers University in Sweden
where they feel they would have areal and more pro-
ductive collaboration.

One of the (younger) academic partnershad little previ-
ous experience of working with industry and was ini-
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tially concerned at the applied nature of the project. The
project has been an academic success however with
some high quality publications as well as usefully en-
gaging thestudentsin“real world” projects. Henow ap-
preciated the benefits of industrial collaborationandin-
tends to have a balance between pure and applied re-
search in the future,

Thereisadded benefit from such programmes to youn-
ger academic staff near the beginning of their academic
careers

Notethat in this project the 2 collaborating universities
are funded directly via Tekes rather than by the com-

pany.

5.3 Impact on the production of
trained people

The project hasgenerated 4 M Scs, i s expected to gener-
ate 2 PhDs and one of the graduates has been subse-
quently employed by the company.

Most of these have experienced industrial research in
the KM labs and been trained in application of various
characterisation techniques to real catalysts. The stu-
dents are very appreciative of their industrial place-
ments and felt part of the project team.

During the project the technical direction has changed
severa timesfor technical reasons asthe work has pro-
gressed. While this is an accepted part of industrial
R&D, it can cause problems for PhD students who re-
quire continuity over alonger term. A combination of
M Sc and PhD studentsisthe best balance, provided the
PhD studentshavetheappropriate expertise, somebusi-
ness orientation and can guide the M Sc students.

5.4 Project management process

Theproject iswell managed with clear targetsand feed-
back loopsfrom the external customers. All threemem-
bersof theteam have clear rolesand project meetingsto
review overall progress three times ayear. KM would
like to see more contact between Oulu and Tampere
university groups outside these meetings on issues re-
lated to this project.
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Althoughthe project hasnot met itstechnical objectives
itisclosetoachieving customer approval for Euro3and
Euro 4 with their technology.

5.5 Marketing Molecules Programme
Concept and Management

KM see Marketing Molecules as similar to other Tekes
programmes in terms of industrial training.

They see adifference in the higher risk objectives and
greater academic involvement than other Tekes pro-
grammes. They definitely need access to academia to
extend their R& D capability but fromtheir position asa
‘small company’, they have difficulty influencing their
academic partnerstowork on businesstargets. They are
also under pressure to perform from their management
and cannot afford to fund research that does not help
them achieve their targets. Within the programme KM
areregarded asalarge company and subject to thesame
limits on funding, 39% maximum from Tekes, com-
pared to the 50% limit for small companies. Thisis a
problem common to other European countriesand is a
product of the ‘silo’ structures favoured by business
management which might make managing the business
portfolio easier but can isolate businesses and lose po-
tential technical synergies across business divisions.

KM'’s involvement in this programme has improved
their know how in analytical and characterisation tech-
nigues.

Within the programme there is little technical overlap
between this and the other projects. KM do not think
thisisaproblem since the main benefit isfor the young
researchersto network and find out about R& D in Finn-
ish industry.

5.6 Impact on Finnish SET base

The programme has fostered new collaborations be-
tween Oulu and Tampere Universitieswith joint publi-
cations and their own 100% funded Tekes projects. It
has encouraged at least one young academic to seek
further collaborations with industry. It has aso pro-
duced trained people with experience of industria
R&D.



6 Lignotech Finland Oy - Marketing
Lignins for a Cleaner Environment

Therewasno academicinput tothisevaluation either in
the form of written reports or oral interviews.

6.1 Impact on creating
new business

This project was aimed at enlarging the raw material
base for Lignotech Finland (LTFI), find new technol-
ogy toisolate and fractionate lignins, find new applica-
tion areas for these materials while reducing the envi-
ronmental impact of current processes.

Although no estimates of businessvalueweregiven, the
objectiveswerevery ambitiousand clearly represent an
opportunity to generate major new business for LTFI
and other parts of the Borregaard Group.

Theoriginal planswere based around introducing more
effective and economical ultrafiltration technology for
lignin production, recovering other materials from
wastewater for use in products and product develop-
mentsfor drilling fluids and construction materials. All
of thesewereinthe mainstream of L TFI’ sexisting busi-
ness interests and fairly low business risks. However,
the world economic downturn in 1998, reduced busi-
nessprofitability and the avail ability of other raw mate-
rials have reduced the business interest in the project
which ended after 1 year.

6.2 Impact on creating
new technology

The aim was to devel op both process and product tech-
nology that is already used elsewhere but which would
have been new to LTFI. Theresearch wasthereforelow
to medium technical risk. However, since the bulk of
theR&D for Lignotechisdonein Norway andthe USA,
with only avery small technical support group at LTFI
thiswas relatively high risk for LTFI. No patents were
filed although the work generated new know how and
information on ultrafiltration, structure/property rela
tionships which are available within the company for
process and product development.

Both of the academic groups collaborating with LFT]I
are highly regarded by the company.

6.3 Impact on the production of
trained people

No degrees have been awarded as aresult of the project
and no jobs have been created due to the economic
downturn. However, several new techniques have been
developed and expertise transferred between the part-
ners.

6.4 Project management process

Despite the very broad scope of the project, overal it
appearsto have been well managed with clear business
and technical objectives and regular project meetings
and reports. Collaboration between the partners was
constructive and productive.

In addition to LTFI, two other businesses were in-
volved, Metsa Serla and Scandinavian Colloids. All
three were represented in the project management
group which made it top heavy and changing the indi-
viduals involved during the project also made it more
difficult to manage.

More use could have been made of statistical design of
experiments to improve planning of the extensive test
programme.

It might have been simpl er to manage and more produc-
tive to split the project into smaller more focused pro-
jects.

6.5 Marketing Molecules Programme
Management

This project would not have started without the Tekes
MM programme. The LTFI lab is effectively a plant
support and quality control lab. Most of the R&D is
donein Lignotech labs outside Finland and under nor-
mal circumstances L TFI would not start thistype of re-
search.

6.6 Impact on Finnish SET base

Overall this project has had minima impact on the
Finnish SET base.

However, in view of the importance of the paper and
pulp industry to the Finnish industrial base and the po-
tential growth in natural lignin based products, the
chemistry and applications of lignin should be a strate-
gic area for future R&D.
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7 Map Medical Technologies Oy
- The Commercialisation of
Neuroreceptor Affine
Radiopharmaceuticals

7.1 Impact on creating new business

MAP Medical Technologies is one of the few small
companies, with 25 employees, inthe MM programme.
Income from existing business, derived in part from
previous Tekes projects, enabled MAPto fund this pro-
ject which is aimed at developing their range of ra-
dio-labelled neuroreceptors for diagnosing various dis-
easesand disordersaswell asdevel oping new ligandsto
expand the range of applications.

Turnover from these new products/applications is ex-
pected to grow rapidly by 2003 with the bulk being ex-
port business to other European countries. The project
ispart of the M AP business plan, which includes provi-
sion for the necessary marketing network.

Competition includes several major players including
Nycomed-Amersham, Mallinkrodt and DuPont.
MAP's strategy is not to compete in conventional
radiopharmaceuticals but to discover and develop ex-
clusive products using expertisein the universities. The
businessrisks are moderately high and well understood
by MAP which has worked hard to develop ahigh pro-
file through international collaborations and scientific
publications.

Tekes funding is an important element in enabling the
project, especialy for this small company, in terms of
reducing risk and enabling the company to attract and
manage university partners.

7.2 Impact on creating new technology

Outputs from the research will be anew range of prod-
uctsfor MAPtogether with the synthetic routesfor pro-
duction. There is aso spin-off potential for molecules
that block receptors as anti-cancer drugs. The new mol-
eculesandtheir applicationswill begood candidatesfor
patents and the basisfor MAP’ splan to establish an ex-
clusive position in the market. Patents have aready
been filed on process technology and one application,
and two others are expected to follow on the molecules
themselves.

Technical risk isrelatively low since several target mol-
eculeshavebeenidentified and MAP and the university
partners have the necessary skills and facilities to de-
velop them.
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The university partnersarevital to this project and con-
sidered by MAPto behighly competent. Kuopio Chem-
istry Department isresponsiblefor synthesisof new lig-
ands and Kuopio University Hospital and Oulu Univer-
sity Hospital perform theclinical trials. It isworth not-
ing that this project hasbenefited from apreviousinitia-
tive to develop the appropriate synthetic chemistry ex-
pertise in the Departments of Chemistry and Pharma-
ceutical Chemistry at Kuopio. Both MAP and the
Kuopio researchers are collaborating with the leading
research groups in Europe through other programmes
including Eureka. Thisproject benefitsfromtheselinks
both technically and in terms of developing MAP'sin-
ternational profile. Overall this is a good example of
how asmall company can leverage the university base
at home and abroad.

The project has made a partia contribution to a few
publications.

7.3 Impact on the production of
trained people

Theproject has aready contributed to 1 PhD thesisand
there are currently 2 PhD students working on the pro-
ject (lat MAPandlat Kuopio) and 1 M Scat Kuopio.

Although MAP has not employed anyone specifically
for this project it has allowed them to employ an MSc
chemist who is now working for a PhD at MAP. It has
also helped MAP employ a new pharmacist to manage
the clinical trials and documentation. If successful
MAP islikely to employ afurther 2 peoplein produc-
tion.

The MM programme has helped in focusing the aca-
demic groups on MAP's objectives. Having the PhD
student in the company is good value for MAP com-
pared to the cost of hiring aqualified M Sc or PhD. Uni-
versitiesalso benefit in terms of attracting further fund-
ing from their own Universities.

7.4 Project management process

MAP sPresident isthe project manager with one of the
academics occasionally acting as secretary. Business
and technical objectivesarevery clear and werewritten
downand giventoall of the partnersat the start. Judging
by the written reports from the university groups, the
objectives appear to be understood by all the partners.
However, as noted in other MM projects, the academic
partnersin this project focus on the scientific part of the
project and do not show any real interest inthe business
objectives or the work done at MAP.



Thetechnical programmeisregularly reviewed and the
goals refocused and re-emphasised each time. Minutes
are distributed to all partners.

Technical progress appears to be good with clinical tri-
als progressing towards their objective of gaining
authorisation for the first target molecules in approxi-
mately 3years. At themoment MAP can only sell prod-
ucts at the request of Hospitals. When the products are
authorised, MAP will beliterally marketing molecules.
Other new targets look promising in in-vitro trials.

7.5 Marketing Molecules Programme
Concept and Management

The MM programme has enabled MAP to extend its
R&D beyond smple clinical trials

into developing new products with increased leverage
from university collaboration.. Involvement of Tekes
has given MAP credibility in attracting academic part-
nersand funding viathe company hasincreased itsabil-
ity to direct and manage the academic components of
the project.

Like other companiesin the programme, MAP reported
that the programme was set up quickly with only 3
months between MAP's proposal and a decision from
Tekes. Even before this Tekes had notified successful
applicants. This rapid response is particularly impor-
tant for small companiesthat have clear objectivesand
need to minimise time to market for new products.

In the overall MM programme, this project haslittlein
common with the other projects and therefore did not
gain much from the other participants.

MAP were not aware that they could involve universi-
ties outside Finland and were fully funding a project at
the University of Karolinas, Stockholm.

7.6 Impact on Finnish SET base

This project has contributed to strengthening the re-
search groups in Oulu and Kuopio in an important
growth area. Involvement in this Tekes funded project
has enabled Oulu to attract further funding for new
equipment. At Kuopio, both the University and theUni-
versity Hospital have both committed significant addi-
tional fundsto support the project and grow the Univer-
sity’s expertise.

MAPwas surprised that therewere so few small compa-
niesintheprogrammeand asked why the chemistswere

not doing moreto start-up new companiesin for exam-
ple surface chemistry, biotech and pharmaceuticals?

Since these smaller high technology companies are
likely to contributeto real growthinthe SET baseandin
employment this question is worth following up.

8 Neste Chemicals Oy - Modelling of
Functional Oligomers and Polymers

8.1 Impact on creating new business

This project is not aimed directly at any specific new
business opportunity but is intended to introduce the
modelling capability into the Neste business groups
around theworld and to enabl e the devel opment of new
products in resins, polyesters, polyolesters and paper
chemicals.

Neste Chemicals' business strategy includes new busi-
ness development. This project is led from the new
business development group at Porvoo and involves 1
or 2 people from each of theindividual business units,
all of which arelinked in a global network. In this re-
spect it is closely linked to business plans and is struc-
tured well for delivering.

Project is generating a series of new products of which
already some are in the pipeline.

Neste senior management remain sceptical of thevalue
of this project. Technical staff are however, convinced
and without Tekes funding the project would probably
not have started. The attitude of senior management is
probably dueto the difficulty in analysing the cost/ben-
efit of modelling. This is common in the industry and
only the most technically advanced chemical compa-
nies exploit the potential of modelling.

The academic partners had little appreciation of the
business objectives of the project and would have pre-
ferred clearer guidance from the company on the per-
ceived business and technical objectives at project
start-up.

8.2 Impact on creating new technology

The impact of this project is likely to be in increasing
R& D efficiency and reducing costs and time to market
for new products and processes. Specific goals are to
support and speed up |ab experiments, systemi se exper-
iments, analyse results and understand phenomena.

19



Thefocusison finding improvements to existing tech-
nologies to generate new products with sustainable
competitive advantage. As noted above, the project has
aready delivered one new product, which hasbeen pat-
ented with 4 more potential new products in develop-
ment and patented. Overall the project has been very
productive in terms of patents and publications.

AcademicpartnersincludeVTT smodelling group and
the University of Jyvaskyla Both are very highly re-
garded by Neste. The VTT group is considered to be
world class and gives Neste the opportunity to access
the MSI Polymer Consortium, which includes some of
Neste's competitors, and evaluate and use the best
available modelling software. The supramolecular
chemistry group at Jyvéskylé is considered to be at a
good European level in arapidly growing field. This
group is aso well networked into some of the best
supramolecular chemistry groups around the world in-
cluding Jean Marie Lehn, the most well known. Their
roleisto synthesistarget moleculesto support the mod-
elling and product devel opment and although the chem-
istry involved is not particularly novel, their contribu-
tion has been very productive in terms of patents.

8.3 Impact on the production of
trained people

Thisproject ishaving asignificant impact on post-grad-
uate training. A total of 10 people are involved outside
Neste.

Asaresult of MM, 2 PhDs, 3 Lic Philsand 5 MSc de-
grees are expected by the end of 2000. Some of these
havebeenlocated at Nestefacilitieswherethey haveac-
cessto specialised equipment including larger scalere-
actorsfor synthesis of model molecules. Close co-oper-
ation between graduates and Neste people hasgiven the
graduates good experience in industrial research. The
academic partners were satisfied with the level of stu-
dent-industry contact although they believe that their
courses should include management training. Students
who are not based on the company premises can gain
valuable experience and feel more closely involved in
the project through quite short industrial placements.

Neste staff have also spent time at VTT. Training the
Neste business peoplein the potential of modelling has
been equally or more important.

8.4 Project management process

Neste Chemicals provides the overall project manage-
ment, co-ordinating the activities of the 4 Neste busi-
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ness units around the world and 2 academic partners.
There are 4 or 5 large meetings a year plus regular
smaller meetings to manage individual business units
sub-projects. Each of which has agreed goals and regu-
lar reports, which are distributed to the relevant busi-
nessunits. The academic partnerswerepleased with the
project management.

As noted above the project is achieving its objectives.
Thisisavery good example of how to manage a com-
plex project and a complex subject.

In contrast to some other academic groups in the MM
programme, the group at the University of Jyvéskyléa
appearsto be highly committed to this project and have
been recognised as inventors on several patents. Neste
staff felt that the degree of commitment of theacademic
partners depended on how well the company staff knew
them before the project.

Neste already knew the Jyvéaskyla group.

We also noted that inventors in Finland are rewarded
on first filing patents, on granting of the patent and re-
ceive a share in the profits fromtheir inventions. This
could be a powerful motivator in this and other pro-
jects.

8.5 Marketing Molecules Programme
Concept and Management

Neste staff felt that the MM programme was an im-
provement on earlier Tekes programmes. It had al-
lowed longer term projects and generated more com-
mitment form both industry and academia partners. It
had also enabled more aggressive projects.

Without MM, we doubt whether Neste management
would have supported this project.

There was some confusion about how the 100% Tekes
funded projects in universities and the 30% Tekes
funded ‘product development’ projects fitted into the
MM programme.

Neste staff understood that the MM programme would
include all of these types of projects. Therewas also a
feeling where academic groups havel00% Tekes
funded projects, the extent to which they use these to
support the company proj ects depends on how well the
company knows and can influence the academic.



8.6 Impact on Finnish SET base

As noted above, this project is having areal impact on
the SET base within Neste and in the academic partners
with over 10 people involved outside Neste.

Modelling isan important technol ogy that has applica-
tions across chemicals and most other sectorsof indus-
try that involve chemistry or materials science.

9/10 Neste Chemicals Oy - Aldehyde
Activation & New Oxidation
Technologies

9/10.1 Impact on creating new business

The original aims of these 2 projects were to develop
new routes including oxidation processes for convert-
ing adehydes, akanes and alkenes to higher vaue
products. Neste Corporate Research set up the project
after one of the academic partners had taken the initia-
tive of bringing together a research team and making a
proposal for the projectsto Neste. It was exploratory in
nature with no specific target products.

Following the merger of Neste and 1VO, Neste Corpo-
rate R& D has been restructured and the long term pro-
jects, including these 2 projects, became part of the
R& D in the business unitsin Neste Chemicalsin Janu-
ary 1999. Thetargetsfor both have been refocused with
reduced resources.

The aimsremain to develop new platformsfor generat-
ing new business but the market offering, the process
technology for manufacturing the products and the
costs and returns are not yet clear. However, Neste has
an internal target of generating 50% of its turnover
through new products in 5 years and these projects
could contribute to that target.

There is no plan for commercialisation yet since the
projects are in the feasibility stage.

The commercial risk ishigh. Neste set aside 15-30% of
their R& D for longer term projects and these projects
are part of that allocation although they are still higher
risk thanisnormally acceptabl eto the businesses. None
of the business units were involved in setting up these
projectsand without Tekesfunding they would not have
started.

9/10.2 Impact on creating new

technology

Theresearchisaimed at new productsand processtech-
nologies for Neste although most of the products are
likely to be known to the market. Some of the ap-
proaches areimprovements on existing technology and
some compl etely new conceptsare under investigation.
All of thework isaimed at creating sustai nable compet-
itive advantage and some patents have been filed.

As with the commercia risk, technical risk is high,
since both the products and processes are yet to be de-
fined.

The expertise of the academic partners is variable.
Somearevery familiar withindustry but othershavelit-
tleexperience of collaborating on applied projects. Pre-
vious consultancy links with one of the academic part-
ners facilitated theinitial project planning discussions.
All of the original academic partners were university
chemistry departments with no chemical engineersin-
volved. Somearejudged by Nesteto beworld classsci-
entifically and good collaborators. Others need much
more experience of working with industry to makeit a
worthwhile partnership and this will take time, esti-
mated at 5 years by Neste. Thisisan important rolefor
the Tekes programme.

A major limitation of these projectsistheabsenceof ac-
ademic chemical engineers working alongside the
chemists. The Neste businesses usualy set up their
R& D projectswith amore process technol ogy oriented
mix of chemists and chemical engineers.

A good number of often high quality publications have
resulted from the project.

9/10.3 Impact on the production of

trained people

Because of the reduction in resources allocated to the
projects, some of the academic partners have left the
programme. The origina plan for 9 PhD students has
been reduced to 7 with 1 student switching to Neste
Foundation funding (with financia disadvantage to
both the student and the University) and another having
to leavethe University before completion of their PhD.
Premature termination of PhD projectscan bevery up-
Setting to studentsand to their supervisorsand can dis-
courage academics from future collaboration with in-
dustry.
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Ingeneral, involving PhD studentsin such aspeculative
project has caused problems when the project has
changed direction. PhDs need stability over at least 3
years and Neste would prefer post-doctoral workers to
alow faster changes in direction in future. Here again
Neste feel that Tekes funding is necessary to justify the
slower rate of progress.

Neste hasnot provided any in-housetraining for the stu-
dents and only one has spent a short period in the com-
pany to scale up the chemistry using Neste's larger
equipment. However, Neste consider the projects to
have been a useful way to meet the students although
none have been employed. Students were rather un-
happy at their lack of industrial experience in the pro-
ject. Therewas a so afeeling among the academic part-
nersthat the projectslacked aclear project plan and that
thishad led to aoverlap of research activitiesduring the
project. An " incubation period” for academics at the
beginning of the project would help to familiarise stu-
dents and staff with the company, and ensure a proper
appreciation of the project goals and assignment of
tasks.

The main benefit of the MM programme over othersis
theindustry focus, whichisimportant intraining the ac-
ademic groups in industrial R& D methods. For exam-
ple, many of the students were unfamiliar with the con-
cept of mass balance, akey issue for process R& D but
not important for the science.

9/10.4 Project management process

The project manager and the technical objectives have
changed following therestructuring. However, the part-
ners meet every 2 months and review progress to their
new objectives. The quality of reporting hasimproved.
Academicsfound the changesin the company staff dur-
ing the project disconcerting and would have liked rep-
resentation from the marketing department.

9/10.5 Marketing Molecules Programme
Concept and Management

Onceagain Tekesisseen asagood user-friendly partner
in this programme.

Neste believe that collaboration between industry and
academiais needed and see the MM programme as be-
ing agood way to increase this collaboration. The lon-
ger term nature of the R& D and the requirement to in-
volvemore academic partners, however, placesalarger
burden on the company than other Tekes funded indus-
trial programmes. Although the Tekes funding islower
in the industrial projects, the Neste business unit felt

22

that it had more control over objectives and academic
partners.

Thisis areflection of the fact that these MM projects
were not business and market led from the start. Itisa
criticism of Neste and not a criticism of the MM pro-
gramme.

To avoid these problems in future, companies, espe-
cially the larger companies with corporate research
departments, should be required to involve business
units in the early stages of project planning.

9/10.6

Despitethe changesin the projects, they haveincreased
the extent, if not the quality, of collaboration between
Neste and the university groups. The work has also
stimulated some of the academic groups to publish to-
gether and encouraged bio-catalysis research in bulk
chemicalswhich must be a strategic area for the future
in terms of sustainable production of chemicals.

Impact on Finnish SET base

11/12 Fortum Oil & Gas Oy - The Effect
of Molecular Structure on the End
Product Properties - Mora Project
and Diesel Ethers

These 2 projects were reviewed together with the
Fortum staff responsible for both. Most of the com-
ments below are based on the Fortum management of
both projectsalong with theindependent views of some
of the academic partners.

11/12.1 Impact on creating new business

The Mora project aimed to develop understanding be-
tween the structure of lube oils and their performance.
Lubricant base oils are akey part of Fortum’s business
with a turnover of approximately 600 million FIM/a
and high growth (15% p/a) for example in poly-apha
olefin synthetic base oils. A second commercia plantis
planned in Belgium.

This project is basic research to develop new tools to
support business projects and is carried out in the Cor-
porate Researchlab. Although novaluewasassigned, it
was planned with the business and there are business
staff in the project team. The project was approved by
Business Division Management Board and therefore is
recognised at a high level. Non technical senior man-
agement have difficulty linking the science with poten-
tial business outcomes. Here again because of the fun-
damental nature of the research and the difficulty of as-



signing a commercia value, it would not have started
without Tekes funding.

The project carries a high commercial risk but involv-
ing thebusinessinthisway isa very effective way of re-
ducingriskand having theresultsused effectively by the
businessin current and new product devel opment pro-
jects.

The Diesdl ethers project was aimed at evaluating the
potential of oxygenates as blending componentsin die-
sel fuel to reduce particul ate emissionswithout increas-
ing other emissions including NOx. The project was a
good fit with Fortum’ sstrategy for devel oping environ-
mentally sound transport fuels for export and in line
with the aims of the MM programme in that it was tar-
geted at specific productsand the processtechnol ogy to
manufacturethem. Theconcept wasagood onebut with
increasing concerns over the environmental impact
over oxygenates (M TBE) on groundwater and theunfa-
vourable economics of potential manufacturing pro-
cesses, the project was terminated after 2 years.

The academics were generally well informed about the
business objectiveshad beeninvolvedin theinitial pro-
ject planning. Some of the academic partners also had
significant relevant industrial experience.

11/12.2 Impact on creating new technology

The Mora project will develop new molecular model-
ling toolsaswell asimproving the company’ sexpertise
in synthesis and analysis of complex hydrocarbon mix-
tures. New products and processes are likely to be de-
veloped as aresult in separate business projects.

Six Finnish academic groupsareinvolved inthe project
together with a modelling group at Brigham Y oung
University in the USA. All of the academic groupsin-
volved are assigned well defined roles in synthesis,
analysis, modelling. The academic groups were clear
about the technical objectives and saw their role as a
mixture of pure and applied research.

Three university groups were partners in the diesd
ethers project working on catalyst development, reac-
tion kinetics and process evaluation. These were part of
awell balanced team with Neste Oil Research, Engine
Lab, Catalysis Research and Neste Engineering. Even
though the project has stopped, it has generated useful
information on oxygenated fuels for use in future pro-
jects.

The Mora project was proving to be very productivein
terms of, mostly specialised publications as well as
higher degrees. Thediesel ethers project was somewhat
less productive.

Inputs from the university groups are variable depend-
ing on their expertise. Those working in their specialist
field are comparable to world class university groups
elsawhere. They are also more involved in the project.
Outsidetheir specialist areasthe academic groups need
alot of timeto develop their skillsin the new areas and
inthe meantime make less of acontribution. Thisisnot
surprising and reinforcestheneed for collaborative pro-
jectsthat run for several years.

Oneimportant characteristic of the Finnish universities
that effects their ability to contribute to industrial pro-
jectsis that the university professors typically have to
cover several areasof research. Asaresult, their techni-
cal input totheir students’ projectsissometimeslimited
and the company hasto provide the technical guidance.
Thiscontrastswith other countrieswherethe professors
specialise more narrowly and have more technical
depth. Co-operation between the university groups
could be better with more collaboration rather than
competition but this is common to most countries.

11/12.3 Impact on the production of
trained people

Moraisabig project andishaving abigimpact ontrain-
ing with 9 post-graduate students working on the pro-
ject with 2 post-docs, 7 professorsand the VTT model -
ling group. Some of the students are working in
Fortum’s labs and supervised by Fortum staff . Com-
pany researchershave also spent timeintheuniversities
setting up specialised analytical equipment. Therole of
the company here is very important in developing the
expertise in the academic groups.

Diesel ethers had afurther 5 postgraduate students and
3 professors involved, one of whom used to work for
Neste Oil and had the original ideafor the project. This
mobility of staff from companiesto universitiesis po-
tentially avery powerful way of changing the culturein
the universities to become more aligned to industry.
One student whose project work was cut short by the
project termination has now switched to arelated pro-
ject in the same laboratory.

11/12.4 Project management process

Both projects have adedicated project Fortum manager
using the Fortum Oil model for project management
which makesclear theobjectives, roles, responsibilities
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and reporting schedule. Technical reports are very
clear and professional, the best we have seeninthe MM
programme and a model for other projects.

The Fortum Management Board approvesthe plans ev-
ery year which, as noted earlier, isagood way of keep-
ing the business involved. Review meetings are held
regularly with full project meetings every 3 monthsand
sub-groups meting more frequently. The full project
meetingsbring everyonetogether 8 professorsand all of
the students and the project’ s Fortum staff. Once ayear
Tekesisinvited to participate. Reporting by the univer-
sities has improved through this process.

The academic perception of the project management
was however rather critical. On the Mora project there
was an inconsistency in the level of understanding of
the project goals and partner tasks and there were re-
questsfor tightening up in both the project start-up pro-
cedure (assignment of tasks etc) and the project man-
agement. On the diesel ethersproject it wasfelt that the
company had not committed enough of their own man-
power and that the staff made available were too young
and inexperienced. Stricter project management was
again requested. It wasalso believed that alack of flexi-
bility inthe company’ sattitudeto the project led it to be
unnecessarily stopped early.

11/12.5 Marketing Molecules Programme
Concept and Management

In general the MM programme has provided an oppor-
tunity for Fortum to maintain along and fruitful rela
tionship with several university groups. As noted ear-
lier, there could be more collaboration between the uni-
versity groups even when they work in different fields
such as chemistry and chemical engineering. This
multidisciplinary approach is very important. It is ac-
cepted and practised inindustry. It isalso increasingly
important in academic research and universitiesshould
be encouraged to collaborate wherever possiblein all
of the Tekes programmes.

The projects were set up very quickly with only 2
months between the launch and deadline for proposals.
Fortum, were aware that the launch was coming but
would have benefited from more time to discuss the
projects with more university groups. As aresult, they
had to rely on their existing university contacts.

Fortum staff were concerned about confidentiality large

projects with many individuals involved from the uni-
versitiessuch asinthe MM programme. They prefer to
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carry out specific product or process devel opment pro-
jectsin smaller projects with maybe one university and
more perceived control over confidentiality.

They aso would have preferred to work with other
companies in the supply chain as they did in the ‘Mo-
bile’ project to develop transportation systems with
lower emissions and higher fuel economy. This in-
volved companies from other sectors who were not
competitors including engine and truck manufacturers
and bus and airline operators. Each had specific exper-
tise and common targets. A similar approach in MM
would have been welcome.

Thissupply chain structureistypical of how the chemi-
cal industry operates and is recommended for future
Tekes programmes.

11/12.6 Impact on Finnish SET base

These projects have already had asignificant impact on
the SET basein termsof thelarge number of professors
and students involved and exposed to new areas of in-
dustrial importance. It is also developing expertise in
several important areas including chemometrics, mo-
lecular modelling and reactor modelling. These are all
applicableto other areas of the oil, chemicalsand other
process industries.

13 Optatech Oy - High Purity Speciality
Chemicals for the Polymer Industry

13.1 Impact on creating new business

Optatech is small company operating asavirtual enter-
prise. It has no labs and relies on universities and other
organisations for R&D. This project isaimed at devel-
oping speciality co-monomers and polymerisation cat-
alyst components for sale to speciality and bulk poly-
mers manufacturers. This would generate completely
new businessfor Optatech and if successful would rep-
resent a substantial business opportunity.

The plan for commercialisation involves finding part-
ners with facilities for scale up, process demonstration
and customer trials at large scale followed by licensing
the technology. Rapid development, short time to mar-
ket and early income generation are key to the success
of thisproject. Thelack of in-house resourcesfor scale
up and demonstration makethisavery highrisk project.
This is compounded by Optatech’s view that Finland
has limited expertise in polymer science.



13.2 Impact on creating new technology

The project is aimed at several potential new products
andin thissenseisagood fit with the MM programme.
However, the company has had major problems collab-
orating with Finnish university groups and with VTT.
There are someimportant lessons herefor the SET base
and for the way small companies interact with it.

Optatech has several ideas for new cyclic olefin
co-monomers (COCs) that they acquired from Neste
chemicals. These might have advantages over existing
co-monomers in injection moulding applications and
Optatech is developing a patent position but is compet-
ing with major chemical companiesincluding Hoecsht.
Thistype of development requires considerable exper-
tise and facilities in polymer technology. Optatech has
been collaborating with VTT but they have been unable
to scale up the co-monomers for larger scale tests.
Optatech has terminated the work with VTT.

The shortage of world class polymer technol ogy exper-
tisein Finland isamajor problem for this type of pro-
ject. Although there aremany polymer processing com-
panies there is little teaching or research on applied
polymer science apart from the metall ocene catalysed
polymerisation research with Borealis (Project 1 in the
MM programme). As aresult, Optatech has sought ex-
pertise outside Finland and is now working with New
Jersey Institute of Technology (USA) and CNR (Milan)
on polymer science and the University of Romefor cat-
aysts for monomer synthesis.

Finding research groups outside Finland is expensive
and time consuming, especially for small companies.
Hereagain adirectory of university skillsand expertise
in key technical areas would be of value to the smaller
companies.

A similar problem has been experienced in Optatech’s
liquid crystal blend project where the specialised nmr
equipment needed for detail ed characterisation of poly-
mer structure was not available in Finland. The com-
pany iscritical of thelack of collaboration between uni-
versity groupsin catalysis and polymer science, for ex-
ample, where it is key to developing understanding of
the relationships between polymer structure and prop-
erties as well as generating new ideas.

The other main aim of the project is to develop a new
and lower cost route for production of 2,6 dimethyl
naphthalene (DMN), thekey monomer in production of

polyethylenenaphthalate (PEN) a packaging polymer
with potential for high growth if the production costs
can be reduced. BP Amoco dominates the business but
Optatech has patents on a synthetic route with fewer
steps than the BPA technology. Costings have been
done but thereis no data available on the BPA routefor
comparison. As with the COCs, the company is com-
peting with a very large and established player that
manufactures both DMN and PEN. Optatech has 2
companies interested in the technology but here again
progress in demonstrating the technology has been
slow because of the lack of in-house resources.

VTT had been clear on the business objectives at pro-
ject start-up although they saw them as being broad for
a single project. They had been concerned at the fre-
guency at which the project plans had changed.

13.3 Impact on the production of
trained people

Dueto the changesduring thisproject, most of thework
isnow being performed outside Finland. The only uni-
versity work is with a group of chemical engineering
students who have done the process flowsheeting and
costingsfor the DMN technology aspart of their under-
graduate project.

Intermsof training, Optatech would value chemical en-
gineerswith some knowledge of organic chemistry and
polymer science. Graduates with these multidisciplinary
skills could make abigger contribution to smaller com-
panies than current graduates who have little knowl-
edgeof industrial R& D, marketing or wherethevalueis
created in technology development.

Based on Optatech’s experiences, the culture of the
Finnish university groupsand in VTT isnot supportive
of smaller companieswith applied projectsthat need to
be completed quickly. The university professors who
aremost productive are those with someindustry expe-
rience and someknowledge of commercial R&D. Their
students also benefit through being more employable
and attractiveto companies, especially thesmall ones.

Tekes should consider short coursesto familiarise aca-
demics with commercial technology development is-
sues as part of their industry/academic collaborative
programmes to develop a next generation of multi-
disciplinary risk takers.
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13.4 Project management process

VTT had had frequent technical meetingswith the com-
pany which at times had been as often as weekly.

13.5 Marketing Molecules Programme
Concept and Management

Tekesfunding and the MM programme are very impor-
tant in enabling small companies like Optatech to take
on these high risk projects.

The MM programme overall is aso an opportunity for
the small companiesinvolved to network with potential
customers, the larger companies, and identify opportu-
nities for future business.

13.6 Impact on Finnish SET base

Thisproject hashad minimal impact ontheFinnish SET
base, although some of the lessons learned in terms of
gapsin expertise, equipment and the need for a change
of culture could beinfluential inincreasing the val ue of
the SET base for small companies.

14 Raisio Chemicals - Modification of
Starch

14.1 Impact on creating new business

Thisproject isaimed at new starch based productsfor a
range of applications in paper manufacturing.

Starch project has relatively high business potential
with several new products and 10 new jobs created in
the company if all of the products go into production.

Theproject isvery closely aligned to Raisio Chemicals
Sizing and Starch business strategy, and plansfor com-
mercialisation are accepted by the business. Severa
productsare already in the devel opment stagewith pilot
trials moving into mill trials.

Commercial risks are high for several reasons. First, it
takes 2-3 years to go through mill trials and get feed-
back fromthe ultimate customersin the printing houses.
Global marketing and product launch costs are very
high and competition is intense with the potential for
large changes in the market place through competitors
new technology.

However, therisksarewell understood and managed.
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14.2 Impact on creating new technology

The project is aimed at both new processes and new
products. New synthetic methods for modifying starch
to extend the existing product range and produce new,
environmentally advantaged products arelikely to pro-
vide sustainable competitive advantage provided they
deliver the customer benefits in their applications. So
far 7 patents have been filed.

These include a new process for polymer modified
starch for paper sizing that has advantages in terms of
surface properties, machine cleanliness, printability
and retention of tear strength. Thisisacompletely new
product and to be successful it must have the same ben-
efits at commercial scale. Raisio is working with one
major customer on mill trials. Thisis good practicein
product development and one of the few projectsin the
MM programmewher e customersareinvolvedin prod-
uct development.

Progress hasalso been very goodin devel oping analyti-
cal methods for characterising oxidised starches. VTT
Biotechnology and Food Research (VTT Bel) have de-
veloped a new method involving splitting the oxidised
starch with enzymes followed by gel chromatography
and nmr on the fragments. This has given important
new insights into the relationship between oxidation
chemistry, product structure and performance asacoat-
ing starch, which will be valuable in product develop-
ment and scale up.

The academic partners in this project have performed
very well and are highly regarded by Raisio. VTT Bel
work in enzyme modification and biocatalysis, VTT
Chemistry specialise in conventional catalysis, cata-
Iytic antibodies and chemical modifications and Abo
Academi work on characterisation and structure. Part of
the success is due to Raisio’s experience in collabora-
tiveresearch projects. Raisio hashad several Tekespro-
jectswithVTT and VTT hasthe necessary expertisein
paper technology and starch chemistry and commented
that with old friendsthey could start immediately. Out-
side this project, Raisio collaborates with foreign uni-
versitiesand ingtitutesincluding UMIST (UK), LeHigh
University (USA), CTP in Grenoble (France), PIRA
(UK) and in other EU programmes.

Raisio aso commented that the University groups need
moretimeto familiarise themsel veswith new technical
projects so that longer projects are more productive.



In setting up this project, Raisio received proposals
fromseveral universitiesbut werevery careful in select-
ing only those groups with the necessary expertise.

Experiencein collaborative research, knowledge of the
partners and care in selecting those with relevant ex-
pertiseis key to a successful collaboration.

14.3 Impact on the production of
trained people

The project will produce 4-5 MScs and 1-2 PhDs.
Raisio has already employed 1 graduate, an engineer
from Abo Academi Ingtitute of Paper Chemistry, and
may take another. Like many other companies, they see
these programmes as good way of selecting good stu-
dents from the universities.

14.4 Project management process

Raisio’'s Vice President R&D and Technology is the
project manager, with product managers from the busi-
ness |eading the sub-projects and ensuring that they are
very close to the business. Each of these meetstwice a
year with an annual project meeting.

Objectives and tasks assigned to the partners appear
very clear and Raisio is happy with reporting. VTT are
sufficiently familiar with paper technology and
Raisio’s objectives that they need only minimal man-
agement. The university groups need more time from
Raisio with for example, students spending time
in-house to use specialist equipment.

14.5 Marketing Molecules Programme
Concept and Management

Thisproject isavery good fit with both the ‘ molecules
and ‘marketing’ elements of MM.

It is business led, linking into the academic base and
generating good results.

However it has not led to any new partnerships. It is
very much seen as a continuation of the Tekes funded
Synthesis programme in which Raisio was aso in-
volved but to alesser extent. Funding the universities
via the company is seen as a better way than straight
from Tekes. It makes clear that someone, the company,
isin charge.

Overall, Tekesis seen asflexible and listens. It isinfi-
nitely more productive than the EU interms of support-
ing collaborative research.

14.6 Impact on Finnish SET base

Thisproject ishel ping to maintain and devel op areas of
expertise important for Forest products and the devel-
opment of new greener technologies. Aswell as poten-
tial new products, the project has produced some very
good science in starch structure/function.
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Appendix 3

Marketing Molecules — Academic Overview

1 Background

The 14 industry-led projectsinvolve atotal of 10 Finn-
ish Universitiesplus VTT and over 30 research groups.
Severa of these University groups also have Univer-
sity-led projects (8 in total) linked to the main projects.
The Universities of Oulu and Helsinki along with VTT
areparticularly well represented in the programme. The
areas of chemistry and chemical technology in the
programme are diverse and include organic and inor-
ganic synthesis, catalysis, environmental chemistry,
polymer chemistry, modelling, oxidation chemistry and
aternative feedstocks. These areas are compatible with
leading research areas and priority topics internation-
aly athough the emerging areas of biosynthesis and
biocatalysis seem under-represented by international
standards (some academics did comment on the lack of
interaction between chemistry and biochemistry de-
partments in Finnish Universities).

2 The Evaluation

Apart from the discussionwith all of the companiespar-
ticipating in the programme (when academics were not
present), the academic role was eval uated through indi-
vidual discussions with seven academic group leaders
and a visit to Oulu University. In all cases the list of
questions that had been sent earlier to academic groups
formed the basis of the discussions. The main pointsto
emerge from these discussions are given below.

3 Business Awareness

Many of the academics felt that the companies had not
properly briefed them at the beginning of the project on
their business objectives.

With the exception of the (small number of) academics
who had previously worked inindustry, there seemed to
bequitelittle evidence of businessawarenesswithinthe
academic community. The mgjority of academicsinter-
viewed favoured closer involvement with industry and
a greater appreciation of business needs within aca-
demic ingtitutions. This should apply to staff and stu-
dents. Indeed somefavoured Universitiesrunning busi-
ness awareness courses for students. However, several

felt that there was little support or encouragement for
closer links with industry within Universities although
some signs of improvement were evident such as the
creation of industrial liaison offices.

4 Technology and Contractual
Arrangements

The academics were in general more confident about
the technological opportunities and objectives of their
projects. Their knowledge and understanding of these
had however, often come at alater stage in the project
and as a result of discussions and meetings with their
partners, rather than at project start-up. Generally the
academics realised that their role in these projects
needed to be different to that in “normal” research pro-
jectswithout industrial involvement. They saw the need
toapply their expertiseto problemsidentified by thein-
dustrial partners although their attitude towards this
ranged from appreciative to reluctant acceptance.

They mostly saw their research as being applied but to
some extent based on their (fundamental) research ex-
pertise although in some cases the work was peripheral
to their main research interests. Even when the project
was considered peripheral, the academics showed a
professional attitude to the work and made appropriate
commitmentsof effort and resources. However, itisun-
likely that their intellectua involvement would be as
great in such cases. This may link to those companies
who reported a rather lower level of interest and in-
volvement from some academic partners. Itisclear that
the Finish academic community like that in almost any
country is heterogeneous and that while some will rel-
ish apure-applied balance in their research where each
can benefit from the other, there will be some that will
only take on applied projects so asto secure additional
funding.

Most of the projects were proving to be productive in
terms of publications and patents some have been par-
ticularly productive.

Theresearcherswerelargely satisfied with the contrac-
tual arrangements although some problems had arisen
during the projects: A university partner was concerned
that the project funding would run out before some of
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the students had completed their PhDs. In some cases
academic partner expressed their concern at the fre-
quency at which the company had changed its plans. It
may beappropriatefor Tekestoformally check the con-
tractual arrangements for al projects before they start
and to ensure that all partnersfully understand the con-
tract.

5 Training

Theprogrammeisleading to asignificant number of ad-
vanced degrees although in most cases the project rep-
resents only part of the degree course (final year Mas-
tersproject or part of aPhD programme). Thereisacrit-
ical shortage of young postdoctoral Fellowsin Finnish
University Chemistry Departments and programmes
such asthis are seen as providing opportunitiesto help
remedy the problem. Many senior research personnel
would benefit the programme by providing additional
expertise, international experience (in some cases) and
most importantly, could provide day-to-day direction
for younger researchers working on the project and act
as an additional contact point for the company.

Student-company interactions varied enormously from
those who werelargely based in the company (and who
benefited from close contact with company staff and a
good appreciation of company practice but often lacked
good academic support) to those who were Univer-
sity-based (benefiting from close academic supervision
but generally losing out onindustry-related training and
awareness of business objectives).

Inanumber of projectsthere had been limited opportu-
nitiesfor the studentsto work on the company premises
and the level of industrial experience acquired by the
students was considered | ess than satisfactory. In cases
where students had gained significant industrial experi-
ence, the students had enjoyed and appreciated their
placements. It was generally considered important that
students who were not based at the company should
have some industrial placement experience although
thisneed not represent alarge part of thestudents’ time.

There are some serious concerns over major changesin
projects due to shifts in company strategy typically
leading to areduction in the funds available. In at |east
one case this has led to a student registered for a PhD
having to leave the University before the thesis work
was completed. It was also noted that atransfer of fund-
ing from a programme such as MM to other (typically
Foundation) support put the student and Laboratory at
significant financial disadvantage. These cases were
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considered to be very regrettable and worked against
encouraging closer academic-industry links.

6 Project Management

Some academics felt that the project manager lacked
the seniority and/or experience to co-ordinate and di-
rect the activities of the partners e.g. the academic part-
ner believed that the project did not have a dedicated
project manager although otherwise the management
structure (work of the steering committee) was consid-
ered to be effective. In certain projects some of the aca-
demic partners were upset by the changes in company
staff attending the project meetings.

Some of the academics recognised that long distances
between their workplace and the collaborating com-
pany could hinder regular communication and collabo-
ration. It was also evident that at least some of the stu-
dentswho werelargely based on the company premises
would get less academic supervision and guidance
compared to those working at the University.

In some projects some of the academic partners were
concerned at what they considered to be rather loose
project plansor that the academic partners had not been
briefed on the project objectives and no milestones had
been agreed. Generally the academics appreciation of
the business objectives of the company and the project
plansg/milestones improved as the project progressed
through formal project meetings and through discus-
sions with other partners.

Inseveral casesit seemed that therolesand major activ-
ities of the partners within specific projects were not
properly explained and agreed at the start of the project
leading in some cases to overlap of research work.

Most projects had quite frequent technical meetingsal-
though thoseinvolving al partnersmight be more over-
view in nature with little sharing of technical details. It
may besensiblefor Tekesto offer adviseto project part-
nerships on project management training at the start of
the work.

7 MM Programme concept

Many academics saw real value in the programme en-
suring serious industrial interest although some admit-
ted to regarding such activities as secondary to their
fundamental research work. Some also valued the op-
portunity to create multi-partner projects (an added



benefit compared to 1:1 Tekes supported projects)
whereby academics with different areas of expertise
and different interestsworked together onaproject with
common goals. This might help to stimulate new col-
|aborations between academics that could last beyond
the TEKES project. It should be remembered however,
that there is competition between academic groups and
the partnersfor aproject should be carefully selected so
asto avoid overlap of interests and so as to encourage
cross-disciplinary fertilisation.

Theinvolvement of Tekes staff waswidely appreciated
and it was believed that their increased role at project
start-up would be beneficial. Many of the academics
had had littleinvolvement in or knowledge of the selec-
tion phaseof their project, which they had assumed, was
largely a Tekes-Industry matter.

The importance of Tekes funding to Finnish Univer-
sitieswaswidely recognised at |east among those inter-
viewed, although its actual contribution to the research
income of academic groups varied from very signifi-
cant (>50%) to minor.

The added value of the programmeto younger academ-
icsseeking to establish contactsand funding streams(as
well as being at a critical stage in their career with re-
gard to determining their preferred balance between
pure and applied research) was very apparent.

8 Impact on the Finnish SET Base

Theimportance of Tekesfunding isenhancing thetech-
nology base of Finland especially through encouraging
academic-industrial liaison, increasing the number of
trained researchers and promoting collaboration be-
tween academic groups was widely appreciated and
welcomed.

Theimpact of the programme haslargely been to make,
often quite small but significant, technological im-
provements through better application of scientific
knowledge. The level of the scientific challengein the
projects has been variable. In some casesthe project re-
quired cutting edge research of a quality and level
matching the best pure research projects. In other cases
however, the degree of scientific challenge has been
rather small. Broadening the scope of the programme so
as to source and exploit technologies and knowledge
from outside of Finland should have a significant im-
pact duetherather small Finnish scientific base, thesig-
nificant weaknesses in this base (e.g. biocatalysis) and
the rapidly changing and demanding requirements of
modern science-based industries.
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