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Strategy Life Sciences: Baltic Area 

FOREWORD 

The European Parliament - and especially the Committee on Research, Technological 
Development and Energy - has always taken a particular interest in subjects relating to the 
process of economic restructuring in Central and Eastern Europe. 

The Baltic area in the widest sense (the St Petersburg region and the Baltic States) have 
always affracted particular aftention, given the very serious problems arising at what was 
once the interface between East and West. 

This study considers what contribution 'newer biological life sciences' (including medical 
technology, biotechnology and molecular biology) can make fo easing the environmental 
burden in this region, how they can help economic, technical and scientific restructuring 
and what options they create for transfrontier cooperation. 

At the request of the Committee on Research, Technological Development and Energy, 
the Directorate-General for Research has commissioned an external study in order to 
develop a strategy for life sciences to contribute to the development of the Baltic area (the 
St Petersburg region and the Baltic States). The purpose of the external study is to compile 
background material for a European Parliament initiative - the development of an action 
plan in this policy sphere. 

.................................................. 

VORWORT 

Das Europaische Parlament - und insbesondere der AusschuG fur Forschung, techno- 
logische Entwicklung und Energie - hat sfets besonderes lnteresse an Themen bekundet, 
die den Prozel3 der wirtschaftlichen Umstrukturierung in Zentral- und Osteuropa betreffen. 

Insbesondere der Baltische Raum im weitesten Sinne (St. Petersburg Region und die 
Baltischen Staaten) zog stets besondere Aufmerksamkeit auf sich, da sich hier an der 
einsfigen Ost- West-Schnittstelle ganz besondere Probleme zeigen. 

In der vorliegenden Studie wird untersucht, welchen Beitrag "newer biological life sciences" 
(einschliel3lich Medizintechnologie, Biotechnologie und Molekularbiologie) leisten konnen, 
um der genannfen Region eine urnweltpolitische Entlastung zu bieten, eine Hilfestellung 
bei der wirtschaftlichen, technischen und wissenschafllichen Umsfrukturierung zu geben 
und Optionen fur eine grenziiberschreitende Zusammenarbeiten zu eroffnen. 
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Die Generaldirektion Wssenschafi hat - auf Anforderung des Ausschusses fur Forschung, 
technologische Entwicklung und Energie - eine externe Studie in Auftrag geben, um eine 
Strategie zu entwickeln, wie "life sciences'' einen Beitrag zur Entwicklung der Baltischen 
Region (St. Petersburg Region und Baltische Staaten) leisten konnten. Die Zielvorgabe der 
externen Studie ist, Hintergrundmaferial fur eine Initiative des Europaischen Parlaments 
zusammenzustellen, namlich fur die Entwicklung eines Aktionsplanes in diesem 
Politikbereich. 

.................................................. 

AVANT-PROPOS 

Le Parlement europeen, et notamment la commission de la recherche, du developpement 
technologique et de I'energie, ont toujours accorde un interet particulier aux questions 
relatives au processus de restructuration economique en Europe centrale et orientale. 

Notamment I'espace baltique au sens large (region de Saint-Petersbourg et €tats baltes) 
a toujours suscite une attention particuliere, car c'est ici, a /'emplacement de I'ancienne 
scission Est-Ouest que des problemes tout a fait particuliers se posent. 

La presente etude a pour but de rechercher quelle contribution les "newer biological life 
sciences" (incluant la technologie medicale, la biotechnologie et la biologie moleculaire) 
peuvent apporter pour alleger les problemes environnementaux des regions precitees, 
contribuer a la restructuration economique, technique et scientifique ef offrir des 
possibilites de cooperation transfrontaliere. 

A la demande de la commission de la recherche, du developpement technologique et de 
l'energie, la Direction generale des etudes a commandite une etude exterieure destinee 
a deferminer comment les ''life sciences" (sciences de la vie) peuvent contribuer au 
developpement de la region baltique (region de Saint-Petersbourg et €tats baltes). Le but 
de cette etude exterieure est de rassembler des informations de base en vue d'une 
initiative du Parlement europeen, c'est-a-dire /'elaboration d'un plan d'action dans ce 
domaine. 

DIRECTORATE-GENERAL FOR RESEARCH 

Luxembourg, July l99 7 
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Executive Summary 

Following the collapse of the USSR (FSU) and the change in status of the Baltic states, the Baltic 
region is undergoing a period of transition and redevelopment. One legacy of which is the desire 
of the Baltic states to retain their independence from the Russia which makes collaboration between 
the different segments of the Baltic region difficult. A future strategy by the EU should aim to 
improve this situation by encouraging collaborative projects within the region. The FSU has 
traditional strengths in fundamental sciences, for example, zoology and physiology, and those 
related to the defence industry. As a result of economic circumstances and poor international 
communications the region has lagged behind Europe, the USA and Japan in the “newer” biological 
life sciences, including biotechnology and molecular biology. The molecular aspects of life sciences 
and medicine, together with electronics and computing, are currently the most rapidly expanding 
areas of science and technology. 

Molecular biology is expensive and relies on sophisticated international databases for its continuing 
development. Severe cost limitations have operated both in the St. Petersburg region and in the 
Baltic states and an additional impediment has been the lack of communication systems and enough 
advanced computer systems. The lack of state funding in the educational sector has seriously 
hampered the training of skilled personnel, particularly at the postgraduate research level. Some 
groups have successfully started SME’s which are helping to underpin the funding of their research 
activities. The same lack of funding affects the industrial sector, particularly heavy industry and 
agriculture and the health service. 

How should the EU approach this problem? Essentially any programme should have the long term 
goal of bringing the life sciences in the Baltic region to the same level as in the EU, both in education 
and in the industrial sector. The high-tech industries which have been spawned by the life sciences 
and computer sciences in the last fifteen years, have been successful as stand-alone but also have 
given added value to established industries. There are signs of a developing hardware industry 
developing in Russia and the traditional strengths in mathematics and physics should allow this 
development to proceed reasonably quickly. The EU should consider instigating a training 
programme in bioinformatics and molecular biology techniques. This should be targeted initially at 
a small number of promising groups in St. Petersburg and the Baltic states. These groups could 
develop their expertise which they could then pass on to other groups and Institutions or the EU may 
chose to broaden the training to other Institutions. The molecular biology training programme will 
necessarily include training on the use of international databases. There will, therefore, be a 
continuing and expanding long-term demand for continuos access to these databases, and the St. 
Petersburg region is fortunate in having the Lenenergo optical-fibre communication system in situ. 
One important objective of the EU should be to maximise the use of the system for bioinformatics 
and well as for an energy controlling system. The use of this system for bioinformatics would enable 
expertise in database handling to be developed which could then have other applications, for 
example, the transfer of medical information. 

While training is important for the long-term development of the region, the EU should establish a 
number of collaborative projects between scientists, technologists, and industrialists in the member 
states and identified groups in the Baltic region. The problems addressed in the collaborations 
should be immediately relevant to the region and would have the advantage of improving the 
situation while introducing improved western technology. Experience gained from the initial projects 
would allow decisions to be made as to the most effective method of collaboration in the future. It 
is probable that the close interrelationship between the University and industrial sectors, which has 
been a feature of the high-tech industries in the West, would also develop in the Baltic region. The 
EU should seek to foster this, where possible, by introducing SME’s from the EU into the 
collaborations, certainly at the second stage. It is worth noting the important advances that have 
recently occurred in agriculture, medical diagnostics and the drug industry which have resulted from 
biotechnological progress. 
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Recommendations: 

- Support by the EU should be aimed at developing an active biotechnology base in the Baltic 
region. This should be phased. The first phase would involve training and the support of a few 
seed-com projects, the second phase would be the expansion to further groups and Institutions 
and the involvement of SME’s, the third phase would be the commencement of long-term 
programmes aimed at joint wealth creation and the improvement of the standard of living and 
life-styles of the populations. 

- The EU should consider a programme to support the use of the Lenenergo network for 
bioinformatics and data-exchange. 

All support from the EU should be part of a collaborative programme and should not take the form 
a direct grants to the individuals or groups in the Baltic region. This would ensure maximum benefit 
for both parties. Initially a “technology centre” should not be considered but during the third phase 
when confidence and “know-how” have been developed, the best way to ensure continued progress 
and protection of inventions should be considered. 
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Ausfuhrliche Zusammenfassung 

Nach dem Zusammenbnrch der UdSSR (ehemalige Sowjetunion) und infolge des neuen Status der 
baltischen Staaten erlebt der baltische Raum eine Zeit des Ubergangs und der Neuordnung. Zum 
Vermachtnis der baltischen Staaten gehort der Wunsch, unabhangig von RulJland zu bleiben, 
wodurch sich die Zusammenarbeit innerhalb des baltischen Raums schwierig gestaltet. Eine kunftige 
Strategie der EU solle darauf abzielen, diese Situation durch die Forderung gemeinsamer Projekte 
innerhalb der Region zu verbessern. Die Starken der ehemaligen Sowjetunion lagen schon immer 
in der Grundlagenforschung, z.B. in der Zoologie und Physiologie, und der Forschung im 
Zusammenhang mit der Verteidigungsindustrie. lnfolge wirtschaftlicher Umstande und schlechter 
internationaler Verbindungen hinkt die Region hinter Europa, den USA und Japan in den "neueren" 
Biowissenschaften, einschlienlich der Biotechnologie und der Molekularbiologie hinterher. Die 
molekularen Aspekte der Biowissenschaft und der Medizin neben Elektronik und Datenverarbeitung 
sind derzeit die am schnellsten voranschreitenden Bereiche von Wtssenschaft und Technologie. 

Die Molekularbiologie ist teuer und ihre standige Weiterentwicklung hangt von hoch entwickelten 
internationalen Datenbanken ab. Drastische Kostenbeschrankungen fuhrten sowohl in der 
St. Petersburg-Region als auch in den baltischen Staaten zu Beeintrachtigungen, und ein 
zusatzliches Hindernis stellte das Fehlen von Kommunikationssystemen und die Unzulanglichkeit 
des Computersystems dar. Die fehlenden staatlichen Mittel im Bildungssektor haben die Ausbildung 
qualifizierten Personals, insbesondere von graduierten Wissenschaftlern, stark beeintrachtigt. 
Einigen Gruppen ist es gelungen, KMU ins Leben zu rufen, die dazu beitragen, die Finanzierung 
ihrer Forschungstatigkeiten zu unterstutzen. Der gleiche Mangel an Geldmitteln herrscht im 
Industriesektor, insbesondere in der Schwerindustrie und der Landwirtschaft sowie dem 
Gesundheitsdienst. 

Wie sol1 die EU dieses Problem angehen? Vor allem sollte jedes Programm langfristig darauf 
abzielen, die Biowissenschaften im baltischen Raum auf das gleiche Niveau wie in der EU zu 
bringen, und zwar im Bildungs- als auch im Industriesektor. Die High-Tech-lndustriebetriebe, die 
durch die Biowissenschaften und die lnformatik in den letzten funfzehn Jahren aus dem Boden 
geschossen sind, waren fur sich allein gesehen erfolgreich, waren aber auch den etablierten 
lndustriebetrieben von Nutzen. Es gibt Anzeichen fur die Entwicklung einer Hardware-lndustrie in 
Runland, und die traditionelle Starke in Mathematik und Physik sollte es moglich machen, dan diese 
Entvvlcklung ziemlich rasch vonstatten geht. Die EU sollte erwagen, ein Ausbildungsprogramm auf 
dem Gebiet Bioinformatik und molekularbiologische Techniken anzuregen. Dieses Programm sollte 
zunachst einmal auf eine kleine Zahl vielversprechender Gruppen in St. Petersburg und den 
baltischen Staaten gerichtet sein. Diese Gruppen konnten ihre Fachkenntnisse erweitern, die sie 
dann an andere Gruppen und Institutionen weitergeben konnten, oder die EU kann sich dafur 
entscheiden, die Ausbildung auf andere lnstitutionen auszudehnen. Die Ausbildungsprogramme in 
Molekularbiologie werden notwendigerwetse die Ausbildung in der Nutzung internationaler 
Datenbanken umfassen. Es wird deshalb eine standige und immer starkere langfristige Nachfrage 
nach einem dauerhaften Zugang zu diesen Datenbanken geben, und die St. Petersburg-Region hat 
das Gluck, in situ uber das Lenenergo-Glasfaseriibertragungssystem zu verfugen. Ein wichtiges Ziel 
der EU sollte dann bestehen, das System fur die Bioinformatik sowie fur ein Energieregelungssystem 
bestmoglich zu nutzen. Die Verwendung dieses Systems fur die Bioinformatik wurde es ermoglichen, 
Sachkenntnisse uber den Umgang mit Datenbanken zu vermitteln, die dann anderweitig, z.B. fur den 
Transfer von medizinischen Informationen. verwendet werden konnten. 

Zwar ist die Ausbildung fur die langfristige Entwicklung der Region wichtig, aber die EU sollte auch 
eine Reihe gemeinschaftlicher Projekte zwischen Wissenschaftlern, Verfahrenstechnikern und 
Unternehmern in den Mitgliedstaaten und ausgewahlten Gruppen im baltischen Raum ins Leben 
rufen. Die bei diesen gemeinsamen Projekten behandelten Probleme sollten unmittelbar von 
Bedeutung fur die Region sein und hatten den Vorteil, die Situation zu verbessern und gleichzeitig 
verbesserte westliche Technologie einzufuhren. Aufgrund der Erfahrungen aus den ersten Projekten 
ware es moglich zu entscheiden, welches in Zukunft die effektivste Methode der Zusammenarbeit 
ist. Es ist wahrscheinlich, daf3 sich die engen Beziehungen zwischen Universitat und 
Industriesektoren, ein Merkmal der High-Tech-lndustrie im Westen, auch im baltischen Raum 
entwickeln wurde. Die EU sollte sich bemuhen, dies, WO immer moglich, zu fordern, und zwar 
dadurch, dan sie sicherlich zu einem spateren Zeitpunkt KMU aus der EU die Teilnahme an den 
gemeinsamen Projekten ermoglicht. Bemerkenswert sind die bedeutenden Fortschritte, die vor 
kurzem in der Landwirtschaft, der medizinischen Diagnostik und der Arzneimittelindustrie erzielt 
wurden und die auf den biotechnologischen Fortschritt zuruckzufuhren sind. 
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Empfehlungen. 

- Die EU sollte ihre Unterstutzung auf die Entwicklung einer aktiven Biotechnologiegrundlage im 
baltischen Raum richten. Dies sollte stufenweise geschehen. In der ersten Phase wurde es um 
Ausbildung und die Unterstutzung einiger weniger Starthilfeprojekte gehen, in der zweiten 
Phase wurden weitere Gruppen und lnstitutionen einbezogen und die KMU beteiligt, in der 
dritten Phase wurden langfristige Programme eingeleitet, die auf die Schaffung eines 
gemeinsamen Wohlstandes und die Verbesserung des Lebensstandards und der Lebensweise 
der jeweiligen Bevolkerung abzielen. 

- Die EU sollte ein Programm zur Unterstutzung der Nutzung des Lenenergo-Netzes fur die 
Bioinformatik und den Datenaustausch in Erwagung ziehen. 

Jegliche Unterstutzung der EU sollte Teil eines gemeinsamen Programms sein und nicht in Form 
direkter Subventionen fur Einzelpersonen oder Gruppen im baltischen Raum erfolgen. Dadurch 
wurden beide Parteien den grolltmoglichen Nutzen erzielen. Zu Beginn sollte kein "Technologie- 
zentrum" ins Auge gefallt werden, aber wahrend der dritten Phase; wenn sich Vertrauen und "Know- 
hod'  gebildet haben, sollte der beste Wege gepruft werden, um einen dauerhaften Fortschritt und 
Schutz der Erfindungen zu gewahrleisten. 
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Resume 

A la suite de I'effondrement de I'URSS et du changement de regime dans les Etats balks, la region 
de la Baltique est entree dans une periode de transition et de redeploiement. Cette nouvelle donne 
conduit les Etats baltes a vouloir preserver leur independance vis-a-vis de la Russie, ce qui rend 
malaisee la collaboration entre les differents acteurs en presence. L'UE devrait s'efforcer d'ameliorer 
cette situation en encourageant des projets de cooperation intraregionaux. Traditionnellement, 
I'ex-URSS detient une avance certaine dans les sciences fondamentales comme la zoologie et la 
physiologie, et dans celles liees a I'industrie de la defense. Du fait de la situation economique et de 
I'insuffisance des communications internationales, la region a pris du retard par rapport a I'Europe, 
aux Etats-Unis et au Japon dans les disciplines les plus "recentes" des sciences de la vie, 
notamment la biotechnologie et la biologie moleculaire. Les aspects moleculaires des sciences de 
la vie et de la medecine sont actuellement, avec I'electronique et I'informatique, les disciplines 
scientifiques et techniques qui connaissent le developpement le plus rapide. 

La biologie moleculaire coljte cher et, pour progresser, fait appel a des bases de donnees 
internationales complexes. La region de Saint-Petersbourg tout comme les Etats baltes ont ete 
genes par des contraintes de coQts severes, auxquelles s'est ajoutee la faiblesse des systemes de 
communication et des systemes informatiques. L'insuffisance des credits en faveur de I'education 
a gravement entrave la formation de personnel qualifie, particulierernent dans la recherche 
post-universitaire. Certains groupes sont parvenus a creer des PME qui contribuent a leh; donner 
I'assise financiere necessaire pour leurs activites de recherche. Le manque de credits affecte aussi 
le secteur industriel, en particulier I'industrie lourde et I'ayricuiture, et les services de sante. 

Comment I'UE doit-elle envisager ce probleme? Tout programme devrait au moins avoir pour objectif 
a long terme d'amener les sciences de la vie, dans la region de la Baltique, au meme niveau que 
dans VUE, en ce qui concerne tant I'education que I'indvstrie. Les industries de haute technologie 
qui ont prolifere a la faveur des progres des sciences de la vie et de I'informatique au cours des 
quinze demieres annees, non seulement se sont revelees en elles-memes performantes mais elles 
ont aussi apporte une valeur ajoutee a des industries traditionnelles. De nombreux signes tendent 
a indiquer qu'une industrie informatique est en cours de developpement en Russie et I'avance 
traditionnelle de ce pays dans les domaines des rnathematiques et de la physique ne fera 
qu'accelerer le processus. L'UE devrait envisager de lancer un programme de formation en 
bio-informatique et en techniques de biologie moleculaire. Ce programme s'adresserait au depart 
a un petit nombre de groupes prornetteurs a Saint-Petersbourg et dans les Etats baltes. Ces 
groupes pourraient ainsi acquerir un savoir-faire et des connaissances techniques qu'ils pourraient 
ensuite transmettre a d'autres groupes et institutions; I'UE pourrait aussi choisir d'elargir le 
programme de formation a d'autres institutions. Le programme de formation en biologie moleculaire 
comportera necessairernent une formation a I'utilisation des bases de donnees internationales. On 
peut donc s'attendre a ce qu'il y ait une dernande persistante et croissante a long terme pour un 
acces continu a ces bases de donnees; par chance, la region de Saint-Petersbourg est dotee du 
reseau de telecommunication par fibre optique Lenenergo. L'UE devrait avoir pour objectif majeur 
de maximiser I'utilisation de ce reseau pour la bio-inforrnatique ainsi que pour un systerne de 
maitrise energetique. L'utilisation de ce reseau pour la bio-informatique permettrait de transmettre 
un savoir-faire dans la manipulation des bases de donnees, lequel pourrait ensuite trouver d'autres 
applications comme par exemple le transfert d'informations rnedicales. 

Si la formation est importante pour le developpement a long terme de la region, I'UE devrait aussi 
s'efforcer de mettre sur pied un certain nombre de projets de cooperation entre d'une part des 
scientifiques, des technologues et des industriels dans les Etats membres et d'autre part des 
groupes determines dans la region de la Baltique. Les problernes analyses dans le cadre de ces 
projets de cooperation devraient interesser directement la region, ce qui permettait d'ameliorer la 
situation tout en introduisant les technologies occidentales de pointe. L'experience acquise dans le 
cadre des premiers projets permettait de degager la rnethode la plus efficace de cooperation pour 
I'avenir. I I  est probable que les liens etroits entre I'universite et les secteurs industriels, qui 
constituent une caracteristique des industries de haute technologie a I'Ouest, se mettraient aussi 
en place dans la region de la Baltique. L'UE devrait s'efforcer de favoriser cette evolution, chaque 
fois que possible, en interessant des PME de I'UE a ses projets de cooperation, en tout cas lors de 
I'etape ulterieure. II convient de noter les avancees majeures enregistrees recemment dans les 
domaines de I'agriculture, du diagnostic medical et de I'industrie pharmaceutique grace aux progres 
de la biotechnologie. 
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Recommandations: 

- Le soutien apporte par I'UE devrait tendre a favoriser I'emergence dans la region de la Baltique 
d'une infrastructure active dans le domaine de la biotechnologie. Cette action doit etre 
echelonnee: la premiere phase comporterait un volet formation accompagne de quelques 
projets d'amorGage, la deuxieme phase elargirait ces actions a d'autres groupes et institutions 
et associerait des PME, et la troisieme phase verrait le lancement de programmes a long terme 
visant a favoriser la creation de richesses et I'amelioration du niveau et des modes de vie des 
populations. 

- L'UE devrait envisager d'engager un programme visant a soutenir I'utilisation du reseau 
Lenenergo pour la bio-informatique et les echanges de donnees. 

Tout appui accord6 par I'UE doit s'inscrire dans un programme de cooperation; toute forme de 
subvention directe a des particuliers ou des groupes dans la region de la Baltique est a exclure. De 
la sorte, chacun tirera le meilleur parti possible de cette cooperation. L'implantation d'un centre 
technologique est a eviter au depart mais, au cours de la troisieme phase, une fois la confiance 
instauree et le savoir-faire maitrise, iI conviendra d'examiner quelle est la meilleure faqon d'assurer 
un progres continu et de garantir la protection des inventions. 
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1. Introduction 

Since, to our knowledge this is the first report of its kind for the EU on the Baltic region and overview 
relevant to the areas of interest of this report was undertaken for the St. Petersburg region and the 
Baltic states (Sections 2 and 3). This was important in order to assess the potential of investment 
in this field against other pressing priorities in the region. A picture of economic instability and 
underfunding emerged, which was set against serious environmental and health problems. Given 
the pressing problems in agriculture, health, energy and transportation, why should the EU invest 
in life sciences? In order to asses this, the current status of life science education was evaluated 
(Section 4). What emerged was a picture of able people who were unable to operate in a 
professional manner because of the lack of funding and inadequate facilities. Ingenious methods 
were employed to overcome some of the problems, for example, requests were faxed to Germany 
for colleagues to search databases for a peptide sequence. Other groups utilised groups in the USA 
and Finland, but the facilities available to the faculty were less than those taken for granted by first 
year undergraduate students in Universities in the €U. This lack of facilities is compounded by the 
rapid rate of progress in the key areas of bioinformatics and molecular biology. The competition for 
scarce funds also inhibits the natural interchange of ideas and technology between groups which 
is a feature of the EU system. Effectively the life sciences have “stopped” progressing so all the 
benefits of biotechnology and infrastructure based on the electronic transfer of information is 
currently denied to them. 

In order to investigate what science activity was taking place, extensive searches of the scientific 
literature were undertaken (Section 5). St. Petersburg was taken as an example and a comparison 
made with some other major cities in the EU. This data confirmed the lack of activity in molecular 
science and medicine and confirmed that most activity was in the more traditional areas of biology. 
A number of individuals with knowledge of the region, were approached with a simple questionnaire 
designed to determine whether there was a consensus of opinion on a possible strategy applicable 
to the Baltic region (Section 6.1). A wide variety of responses were obtained most urging caution 
and a gradual staged approach. Most viewed the formation of a technology centre as a good idea 
but for a not during the initial stages of the programme. The availability of such a centre would be 
most valuable when SME’s were involved, and a degree of training had been undertaken. Such a 
technology centre would be most effective when underpinned by a successful collaborative 
programme. It could then call upon scientists and technologists from the EU and the Baltic region 
who had experience of joint collaborative projects. The addition of experts in information technology 
and protection of scientific ideas would ensure that the centre would be able to successfully serve 
the scientific and industrial community of the region. 

A number of model projects with particular relevance to the region aimed at co-operation and 
innovation were developed following visits to Baltic region and discussion with EU consultants. 
Bioinformatics was identified as a area to be given priority and with it the investigation of the use of 
the Lenenergo fibre-optics system. Other projects seek to address the difficult problems of 
environmental pollution and the potential use of biomarkers for chemical pollution. All the projects 
discussed involve technology currently unavailable or severely restricted in the region. They will, 
therefore, act a seed-corn stimulus to the scientific infrastructure. 

The aim of the present report was, therefore, to assess the current status of life sciences in the 
Baltic region, identify weaknesses and to suggest remedies. The weaknesses can be remedied by 
steadily improving the scientific infrastructure. The EU programme should be aimed at a long-term 
goal based on steady consolidated progress. 

2. Short Overview of the Baltic States 

2.1. Estonia 

The northernmost of the three Baltic states, Estonia, is also the smallest covering 45,200 sq km 
bordering Russia in the east and Latvia in the south. Tallinn, its capital city, is located on the north 
coast just 80 km from Helsinki across the Gulf of Finland. About 10% of Estonian territory consists 
of islands, the largest being Saaremaa and Hiiumaa, situated to the west. 
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Since the late nineteenth century, when a railway was built from St Petersburg, Tallinn became one 
of the chief ports of the Russian Empire. After World War 1 1 ,  under Soviet control, large scale 
industry developed in Tallinn - becoming the USSR’s biggest grain-handling port - the city expanded 
quickly to approximately 500,000 from a 1937 population of 175,000. Over half of the population of 
Tallinn is Russian. 

Estonia’s constitution was approved in 1992 by a referendum of citizens of the pre-1940 republic and 
their descendants. Only 62% of inhabitants of Estonia are ethnic Estonians, the remainder of the 
population comprising of Russians (30%) and Ukrainians (3%). Inhabitants of Estonia that wish to 
vote in parliamentary elections must have lived in Estonia for two years after 1990 and be able to 
read, write and converse in the Estonian language. Few of the Russian, Ukrainian or Belarussian 
inhabitants, however, feel the need to apply for citizenship. 

Estonia does not accept its existing borders with Russia; nor does it accept Russian rule over two 
areas, a thin slice of land east of the Narva river and a larger area around Pechory, across Estonia’s 
existing south-east border. Under the 1920 Russian-Estonian peace treaty these areas have been 
under Russian control since World War 1 1 .  

Of the three Baltic states and since its independence in 1992, Estonia has moved with the greatest 
zeal towards free-market economics and cultivates a more Western approach. 

2.2. Latvia 

Latvia, the middle Baltic state, is 64,589 sq km in area bordering Estonia in the north, Russia and 
Belarus in the east, and Lithuania in the south. Its capital, Riga, lies on the Daugava River, just 
inland from the Gulf of Riga. Latvia has four main regions: Vidzeme, the north-east; Latgale, the 
south-east; Zemgale, the centre; and Kurreme, the west. 

Riga is noted as the major metropolis of the Baltic states with about 910,000 residents. It is the most 
Westernised city of the Baltic region and, presently, enjoys new economic growth. In the Soviet era, 
Riga became the industrial and commercial powerhouse and many thousands migrated to Riga. It 
produced the USSR’s railway engines, carriages, half its mopeds and a third of its washing 
machines. After independence, however, these industries declined because products were out- 
dated in comparison with Western goods. 

Latvia does not accept the incorporation into Russia in 1944 of the Abrene region (Russian: 
Pytalovo), a 15 km-wide, 85 km long slither of territory down its north-east border. 

Latvia’s population is composed of 52% ethnic Latvians, 34% Russians, 4.5% Belarussians and 
3.5% Ukrainians. Latvians are in a minority in all seven of its biggest cities, including Riga whose 
population is predominantly Russian. Citizens of Latvia pre-1940 and their descendants (including 
about 300,000 Russians) are automatically citizens of modern Latvia. However, approximately 35% 
of the population were not allowed to vote in the 1993 elections. As in Estonia there are language 
and residence requirement but unlike Estonia the resident Russians and others have better 
knowledge of the Latvian language and seem less insular. Many of these people are expected to 
gain citizenship. This integration stems from the fact that Russian presence goes back to the first 
half of the nineteenth century and at least as early as the Latvian people. For six centuries prior to 
this Riga was almost exclusively peopled by Germans although few of their descendants remain 
today. Because of its German ancestry, Riga still enjoys German economic interest. 

2.3. Lithuania 

As the southernmost Baltic state Lithuania is the largest with an area 65,200 sq km. It borders 
Latvia in the north, Belarus in the south-east and Poland and the Kaliningrad Region in the south. 
Its capital Vilnius lies to the south-east of the country, an oddly off-centre location explained by the 
fact that Lithuania used to stretch much further to the south and east than it does now. Its four main 
regions are: Aukstaitija (Upper Lithuania), the east; Zemaitija (Lower Lithuania), the west; Dzukija, 
the south; and Suvalkija or Suduva, the south-west. Lithuania’s most prominent feature is a 98 km 
sandbar known as the Courland Spit along half of Lithuania’s 100 km coastline. 
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Lithuania has the most ethnically homogeneous population of the Baltic states with 80% Lithuanian, 
9% Russian and 8% Polish. All residents who lived in Lithuania before 3 November 1989 were 
granted citizenship. Vilnius has the most international flavour of the Baltic capitals partly because 
it has always been open to central Europe through Catholic Poland, of which it was actually a part 
as recently as 1939. At the end of the nineteenth century, Vilnius became an important Jewish city, 
with approximately half of its population composed of Jews. Lithuania also has other sizeable cities 
including Kaunas, a former capital, and the seaport of Klaipeda. More recently, Lithuania was known 
for its dramatic drive for independence from Soviet rule in the late 1980’s and early 1990’s. 

2.4. Current Relations between the Baltic States 

After Baltic independence in the early 1990’s ethnic relations still remain strained as the Russian 
populations of the Baltic states seek equality and citizenship. In autumn 1993, Latvians and 
Estonians still regarded the presence of the Russian army, 16,000 in Latvia and 6,000 in Estonia, 
as an army of occupation. Trade and forms of cooperation of any sort between the three Baltic 
states are minimal. Instead, Estonia has developed its links with Finland and Sweden and Latvia 
looks to Sweden and Denmark. Lithuania has tended to renew its relationships, however, with the 
CIS states, whilst maintaining a western orientation, although Lithuanian-Polish relations are 
tenuous. 

A demographic comparison of the Baltic States, Russia and Finland is shown in Table 1. 

3.  Overview of the St. Petersburg Region 

3.1. Introduction 

St. Petersburg was founded in 1703 by Peter the Great and was capital of Russia from 1712 to 191 8. 
It is the centre of the north-western region of Russia, which includes the city itself, Leningrad, Pscov 
and Novgorod regions. The St. Petersburg and Leningrad areas make up the St. Petersburg region. 
I t  is situated on the Neva River, located on the Gulf of Finland. The water system of the Neva River 
and Lake Ladoga are extensive and continue the waterway of Svir-Onega lake onto the Karelia and 
to the White Sea via Belomorsky the Baltic Canal. A second waterway - Volgo Baltic, connects the 
city with the European north, central Russia, the regions of Volgo-Vyatsky, Predural, Povolzhsky 
regions, ports of the Caspian sea, Volgo-Don Canal - with the Northern Caucasus, Priazovye, ports 
of the Black Sea. 

Since its foundation the city has grown for over its 150 year history as the capital and northern sea 
gate to Russia: it developed as a prominent industrial centre (shipbuilding, manufacturing industries, 
particularly clothing, porcelain and glass production) and science centre (Russian Academy of 
Science was founded in 1725; St. Petersburg University - in 1819). I t  is a city with a European style 
culture and architecture, and includes an extensive collection of theatres and museums. 

The industrial potential of St. Petersburg during the Soviet period was determined primarily by power 
supply, electro-mechanical engineering, shipbuilding but also included some aerospace industry and 
military production. Today, the working population of the city is composed of highly qualified 
specialists and workers with specialist skills required in these industries. 

The city has a highly developed research and education base. Its research potential is composed 
of three sectors: institutions of the Russian Academy of Science, industrial research centres, and 
higher education establishments. Until recently, the city housed 1200 scientific and research- and 
technical institutions with 210,200 employees (Academy of Science institutes and higher school 
personnel accounting for 13,100 and 12,200 employees, respectively). An important feature of the 
city is its industrial diversity and the multi-disciplinary character of its research. 

After Perestroika, the city actively promoted economic transformation based on privatisation, the 
liberalisation of the economy, development of a market infrastructure and banking system associated 
with foreign investment. As a result of the emergence of a free market, structural changes in the 
city’s scientific, research and technical sphere occurred. Alternative research units (small 
businesses and venture companies) developed and the research most closely related to commercial 
utilisation of scientific and technical developments experienced significant growth. 
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St. Petersburg is one of the ten largest cities in the word (1,439 sq.km with a population of 4.8 
million, 11.07.96). It has the potential to become a major scientific and research centre with good 
transport links by air, sea, rail and road. 

The geographic position of St. Petersburg is pivotal as a transport junction of both regional and 
national importance connecting Russia with the north and west of Europe and North America, and 
at a central position in the Baltic region. 

The city as a port is increasingly an important market outlet to the Baltic region and will, therefore, 
become an additional source of economic growth for the area (Finland, Baltic States, Poland). The 
recent extension of membership to Finland and the relationship of Poland with the European Union 
will significantly accelerate this process. 

However, the city has many adverse factors which will affect future development, particularly 
important is the unsatisfactory distribution of the workforce and skill base, the accumulation of 
severe environmental problems and unfavourable climatic and harmful technological processes and 
practices which pose serious health problems. In addition, infrastructure is crumbling and city and 
region need large investment. 

Re-organisation of the economy is necessary and should be based on scientific and technological 
expertise. New priorities for economic development should be taken in the following four areas: 

- the creation and industrial exploitation of high-technology and competitive consumer goods 

- the further development of a market-economy infrastructure, accompanied by an improvement 
of credit and finance procedures, as well as business advice 

- the conversion of defence industries since this occupies a major investment in production 
capacity and manpower utilisation 

- the development of construction, transport, commerce, communications and tourism 

The concentration of agricultural, industrial and scientific activities, together with a favourable 
transport system should enable St. Petersburg to integrate into the world economies given the right 
scientific and industrial investment. 

3.2. Economic Specialisation of the St. Petersburg Region 

The urban sub-district of St. Petersburg is densely inhabited. The main industrial centres are 
Kolpino, Gatchina, Sosnovyi Bor, Shlisselburg, Sestroretsk, Vsevolozhsk, Kirovsk, Tosno where the 
urban population is employed in mechanical engineering, metal-processing, production of building 
materials, dairy cattle-breeding, poultry-breeding and vegetable-planting. 

The south-western sub-district is also densely populated. The main industrial centres are Kingisepp, 
Slantsy and Luga producing mineral fertilisers in the state-chemical industry together with breeding 
of dairy cattle and potato planting. 

The eastern sub-district is composed of the industrial centres Kirishi, Volkhov, Tikhvin, Syesrai, 
Novaya Ladoga, Pikalevo and Boxitogorsk. The workforce specialises in mechanical engineering, 
metal-processing, oil-, timber-, and wood-processing industries and metallurgy. 

The northern sub-district industrial centres are Vyborg, Svetogorsk, Priozersk and Primorsk. The 
workforce is employed mainly in mechanical engineering, metal processing, shipbuilding, pulp, paper 
and fish industries, dairy-cattle breeding, breeding for the fur industry (mink) and recreation. 

The north-eastern sub-district with the main industrial centres Podporozhye, Lodeinoye and Pole 
concentrate on electric power production, shipbuilding, timber and wood-processing industry and 
dairy-cattle breeding. 
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3.3. Demographic Situation 

The following information is based on Russian Federation State Statistics (1996). 

The population of Russia is 148.1 million with 108.1 million (73%) in urban settings. At present, the 
population of St. Petersburg is 4.8 million which equates to 4.4% of the total urban population of the 
country. 

The demographic situation in St. Petersburg shows a negative deviation for a number of indices 
(Tables 2-5). In 1993-1994 the city had the country' S lowest birth rate and one of the highest death 
rates. 

In the first half of 1996 in St. Petersburg, 15,900 children were born which is 1200 less than the 
same period of the previous year. The number of registered marriages decreased by 17% in 
comparison with 1995. However, the number of divorces stabilised. In 1994 the numbers of 
divorces decreased by 5.2% in comparison with 1993, and in the first half of 1996 the number of 
divorces further decreased by 16%. 

The decline of the population of St. Petersburg continues. In the first half of 1996 the death rate 
exceeded birth rate by 2.2 times but the number of deaths decreased by 8%. A drop in mortality, 
as a result of accidents, poisoning (particularly, alcoholic), traumas, infectious and parasitic diseases 
has also been registered. The level of death rate as a result of neoplastic disease and illnesses of 
the respiratory system remained stable. The percentage of old citizens is expected to remain high: 
between 1995-2000, although it should stabilise at a level of 22.5-23.5%. If the current trends 
continue the population will decline further, reducing the population of St. Petersburg to 4.5-4.7 
million by the year of 2000. 

3.4. Social and Economic Situation 

The economy of St. Petersburg is similar to the rest of Russia and for the fifth year of the structural 
re-organisation is accompanied by economic recession. In St. Petersburg a decrease in industrial 
production is more significant than in Russia. In comparison with other regions, St. Petersburg's 
private sector and market infrastructure are more developed. St. Petersburg is second only Moscow 
only in banking development. By the end of 1994 more than a half of all workers were engaged in 
the non-state sphere, the share of which made up 80% in retail turnover and market services, with 
40% in the industrial sector. 

All the main indicators show economic recession in the first half of 1996 (Jan-June) compared with 
the same period in 1995 (St. Petersburg State Statistics Board). Gross domestic product, showing 
the cost of all goods and services produced by city industries, decreased by 11% while the 
percentage share of services keeps on growing as part of the gross domestic product. 

3.5. Industry 

In the first half of 1996 the industrial output of St. Petersburg fell by 27% compared to the same 
period of 1995. (In Russia as a whole, recession of industrial output measured 4% in the first five 
months of 1996.) 

The majority of goods (61%) are produced by large and medium-sized enterprises which are joint 
stock companies. In St. Petersburg production of 114 commodities (out of 144 considered to be the 
most important) has been reduced. Production of consumer goods decreased by 18%. Main indices 
of industrial development are shown in Table 6. 

The production of household goods and domestic appliances of long-term use is falling and a cut 
in the production of 52 out of 64 staple commodities was observed. Production of video-cassette 
recorders has been completely stopped. 

During the first half of 1996 the rate of decline of the total volume of industrial output was greater 
than that of the gross domestic product. Production of large and medium-size industry decreased 
more slowly than in industry as a whole. As  in the previous year non-state sector enterprises 
comprised 93% of the turnover of the city (Table 7). 
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General decline of industrial production in the city has been caused by several factors including the 
cessation of economic links with former USSR republics, a cut in centralised procurement of 
weapons and a sharp reduction in the production of armaments. Enterprises involved in the military- 
industrial complex were considered for conversion or removal. Before market reforms, military 
enterprises engaged about 60% of the people working in industry and science, with 75% of the total 
fixed assets. 

Industrial production which is intended for consumer consumption (domestic appliances, 
television and radios, together with products from food and light industries) were affected by 
demand restrictions connected with a prolonged policy of macro-economic stabilisation carried 
out by federal government. The lack of state regulation and the liberalisation of imports 
allowed the entry of foreign goods and, thus, commodities produced by the former military- 
industrial complex became non-competitive 

St. Petersburg is now evolving into a post-industrial society in which the main share of the 
gross domestic output and employment falls on service industries and production is based 
on energy-conservative technologies. In 1994 service industries produced 51.7% of the 
gross domestic output, in 1995 this figure was 57.5% and in January-February of 1996 the 
figure increased to 60.1-62.0%. 

Local authorities have failed to create conditions for efficient structural and technological 
changes, the intensity of the gross domestic output has not changed, while an apparent 
increase in economic activity is due to the rise in prices at the expense of increasing the 
range and quality of services. Nevertheless, during the period of market reforms restructuring 
of the city’s economics became apparent and was reflected in the decrease in employment 
and inflow of working population into the market-ortented sectors. 

3.6. Environment Protection 

St. Petersburg is the main industrial centre of Russia with 41% of its land occupied by 
industry and its infrastructure. However, much of this area is contaminated and presents 
environmental hazards. In water-, resources- and energy-consuming production there is a 
prevalence of obsolete equipment and backward technologies. Industries with major 
environmental problems are fuel and electric power, machine-building, metal-working, 
chemical, petrochemicals, ferrous and non-ferrous metallurgy, timber, wood-working, pulp 
and paper industries. 

The majority of industrial pollution (90-95%) is as a result of backward technologies. By the 
beginning of the 199O’s, 33% of these were aged between 15 to 25 years and 30% were aged 
over 25 years. Sometimes the wear factor of operating assets exceeded 50%. Only 29 
sources of pollution (out of 129) have purification plants (information from St Petersburg 
Ecological Committee). 

There is a wide range of contaminants in St. Petersburg including toxic heavy metals, nitric 
oxide, carbon monoxide, sulphurous gas, phenol, sulphurous acid, manganese dioxide, 
hydrogen sulphide, formaldehyde and ammonia. The area of dispersion for some air-borne 
contaminants is approximately 100 km. On average, within the limits of this zone, it is 
estimated that 200 kg of contaminants from the atmospheric layer fall on each citizen. At 
present, the reduction in emissions from polluting sources is connected only with industrial 
decline both in Russia and St. Petersburg. 

In the first half of 1996, 205.8 million roubles were spent on environment protection in St. 
Petersburg (a decrease of 2% compared to the same period in 1995). Since the beginning 
of 1996 no environment-protecting objectives have been implemented. 

In St. Petersburg, emission of contaminants into the atmosphere from industrial sources was 
45,000 tons (9% less than in January-June of 1995). This figure includes 34,600 tons of 
gaseous and liquid substances (10% less than in 1995) (Tables 8 and 9). 

In several months during the first half of 1996 the State Hydrometeorological Service of the 
north-western region registered high levels of air pollution by some contaminants. In January, 
for example, the content of phenol exceeded the environmental norm by 8.3 times; in April 
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the average monthly concentration of nitrogen dioxide exceeded the environmental norm by 
2.7 times. Heightened pollution of St. Petersburg surface waters remains a problem. The 
highest concentration of phenols is registered in the rivers of Okhta, lzhora and Malaya 
Nevka; copper - in Zhdanovka and Okhta; and manganese - in Neva, Chernaya rechka, 
Izhora, Okhta and Slavjanka. 

3.7. Epidemiological Situation 

Growth of some infectious diseases is observed in St. Petersburg. According to information 
from the City Centre state sanitary-epidemiological inspection ( January to May 1996) the 
number of acute intestinal infections increased by 13.4%, tuberculosis increased 11.8%, 
epidemic parotitis - increased by 4.5 times, measles increased by 2.4 times, German measles 
increased 43.2%, in comparison with the same period of 1995. In addition, there has been 
a growth of colitis, enteritis, and gastro-enteric disease by 52% and influenza by 5%. During 
five months of 1996 the number of Salmonella infections, bacterial dysentery, diphtheria, 
scarlet fever, acute respiratory infections, syphilis and influenza decreased (Tables 10 and 
11). 

3.8. Health Protection 

In recent years the health protection system of St. Petersburg and the rest of Russia has 
undergone extensive change as resources available for the protection of health have sharply 
reduced. In 1993, obligatory medical insurance was introduced. At present 88 regional funds 
and more than 1000 branches have been founded in Russia which accumulate money for 
obligatory medical insurance held by citizens. Another source of financing is the state 
budget. 

On 1 October 1995, 5,700 preventative medical institutions operated the system of obligatory 
medical insurance in Russia. More than 100 million people insured themselves and 83 million 
of them received insurance policies. 

During 1990-1994 the number of hospitals in St. Petersburg decreased by 12% (Tables 12- 
16). A reduction and rationalisation of the remaining hospitals took place simultaneously. 
St. Petersburg has the lowest number of hospital beds in Russia (104 per 10,000 individuals) 
compared to 127 (per 10,000 individuals) in Russia as a whole (Statistics Board of the 
Russian Federation). During 1992-1994 a simultaneous decline in the provision of population 
with hospital beds and medical personnel took place (Table 17). 

The situation with regard to out-patient hospitals in St. Petersburg is better: during 1990-1 994 
their number grew by 30, and a number of new private out-patient clinics opened. By the end 
of 1994 the provision of population with hospital beds was 65.4%, out-patient's clinics 90.8%, 
in comparison with accepted town-planning standards. 

In recent years accessibility of medical care in the city has decreased for two reasons. 
Firstly, in 1992 the list of services requiring payment was introduced, these included cosmetic 
treatment, abortions, contact vision correction, production of dental prosthetic appliances and 
massage. Medical care of socially significant diseases and that of low income groups of 
population (children, students, pensioners) remained free of charge. However, in the 
commercialisation of medical care the boundary between free and services requiring payment 
became uncertain. Medical institutions have tended to refuse to treat patients citing the 
absence of specialists, a lack of equipment or the presence of a queue. In reality, the same 
services are readily available for payment. 

Secondly, medicines have become less accessible for the majority of the population because 
of high prices and a cut in the number of pharmacy stores which are able to give medicines 
on preferential prescriptions. 

Decline in the quality of medical care is also compounded by the lack of provision of medical 
institutions with medicines and equipment. In addition, low salaries of medical workers and 
pharmacists has stimulated their transition to the private sector of health care. The majority 
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of health care problems are caused by the shortage of funds and the lack of stable out-of- 
budget financing. 

4. Current Status and Prospects of Research in the Life Sciences in St. 
Petersburg 

The current state of St. Petersburg is characterised by prolonged economic recession in the 
state owned sector, i.e. in basic industries, municipal services, public health and culture. 
Deficient funding from Federal Government and City Authorities has resulted in the breakdown 
of life science studies and innovative activities in more than 200 research centres located in 
St. Petersburg. As a result, biomedical sciences in St. Petersburg (which is the second 
biggest activity in Russia, after Moscow) has already lost a significant part of part of its 
scientific staff. Many skilled specialists prefer to work abroad under provisional contracts or 
apply for non-scientific work. 

However, many small research groups (5 to 15 members) have survived as self-maintaining 
private or semi-private enterprises. They are now gaining initial experience in getting 
research grants or selling their own R & D products. Such groups operate, mainly, within 
large state-owned institutions and receive only minimal salaries from the state, while the 
research facilities are required to raise their own funding and the younger members employed 
are usually from the previous-year university graduates. 

Previously, these groups worked under giant state R & D programmes which were successful 
in creating new R & D products. These included novel drugs and equipment for modern 
medical diagnostics and therapy. They also carried out environmental studies and important 
studies in the associated fields of bioanalytics and biotechnology. Within this system, small 
groups in big institutions were able to survive and perform precise and sensitive analyses of 
chemical pollution. They also undertook studies on the development of chemicals and drugs 
by biotechnological processes together with "biomarker" diagnostics and treatment of 
environmentally-induced diseases. 

The problem is, however, that appropriate experimental methods and novel equipment are 
often not licensed and/or standardised with respect to European requirements. Hence, 
appropriate products, though new and original, are not competitive in the market. Lack of 
skilled technicians also prevents the rapid development of novel technologies. 

Thus, the aforementioned R & D companies survive largely, due to irregular contracts from 
large industrial groups or local authorities providing only a basic level of research activities, 
but, unfortunately, unable to fully exploit their innovations. Meanwhile, the majority of these 
groups possess high-tech patents and the 'know-how' that could be of value for environmental 
science or of commercial use in other fields such as medicine and industry. 

The location of these groups is difficult to establish because they are scattered. Therefore, 
it is not possible to assess their creative potential, with the objective of formulating a 
functioning EU-Russia network for the support of innovative R & D. Such a network would be 
important in life sciences in order to standardise the assessment of common environmental 
toxicants and their effect on human health, effective diagnostics and treatment of 
environmentally-induced diseases. A long-term goal would be to support the most competitive 
groups, as potentially independent units, for their re-integration into the world R & D activities 
in life sciences within the European context. 

The short-term goals of appropriate pilot projects should be as follows: 

- Detection and classification of small enterprises in St. Petersburg active in 
environmental medicine and related fields 

- Selection of relevant groups, according to the aforementioned aims. Selection would 
depend on a number of criteria: possibility of the development of commercial products, 
registered patents and licences for appropriate activities, quality of equipment, 
experience of scientific staff, etc. 
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- Creation of a database covering R & D potential within these fields for the St. Petersburg 
region, stressing common “points of growth” for possible joint projects between 
specialised groups in the EU, Russia and the Baltic states. 

Directed EU support of the most advances groups and small enterprises able to develop and 
perform high-tech, well-standardised and competitive procedures and products in bioanalytics, 
bioinformatics and biotechnology. Initially, development would centre on diagnostics and the 
treatment of environmental effects on human diseases. This would proceed via ‘twinning’ with 
EU groups working in similar areas. 

5. Current Life Science Research: A Literature Survey 

A survey has been carried out for the purpose of the present report to assess the current 
state of life science research in St. Petersburg, capital cities of the Baltic States and other 
European capitals. Recent productivity in the life sciences in a variety of cities has been 
measured purely by their output of life science publications (Jan 1995 - Nov 1996). 

In Figure 1. (Appendix II) the number of publications arising from authors in institutes of St. 
Petersburg and capital cities of the Baltic States is compared to capital cities of western 
Europe. The most striking feature of this bar chart is the number of life science publications 
from London (22,220) and Berlin (5407), compared to Riga (162),Vilnius (152) and Tallinn 
(135). In terms of productivity, St. Petersburg and Helsinki are comparable with 3,484 and 
3,554 publications in the life sciences, respectively. 

To account for differences in the size of population of cities the data has been represented 
as the number of life science publications per head of population (Figure 2., Appendix 1 1 ) .  It 
is clear from this figure that productivity, in terms of life science publications, is very low for 
Baltic State capital cities compared to either Berlin or London. Per head of population, 
London produces 1.77 x the number of publications of Berlin, 4.4 x publications of St. 
Petersburg, 11.3 x publications of Vilnius, 12.8 x publications of Tallinn and 15.3 x 
publications of Riga. 

Types of life science publications from St. Petersburg and the Baltic States was compared to 
those from London and Berlin in order to observe a pattern of strengths and weaknesses in 
particular areas of life sciences (Figures 3. - 5., Appendix 11). For the convenience of the 
present study and database searching, ‘life sciences’ has been split into 23 subject areas 
(Table 18 Appendix I). The relevancy of these subject areas in publications in 1995 and 1996 
was measured in database searches by the use of Major Concept Codes of the BlOSlS 
database. 

(i) BlOSlS Database 

Data relating to output of publications in the life sciences was achieved using the BlOSlS 
database accessed using EDINA (Edinburgh Data and Information Access). BlOSlS covers 
the entire field of life sciences including original research reports and reviews in biological and 
biomedical areas, field, laboratory, clinical, experimental and theoretical work. Traditional 
areas of biology are covered as well as interdisciplinary fields. The source material monitored 
by BlOSlS is drawn from approximately 6,500 published in 94 countries and these include 
traditional journal literature, series, technical reports, meeting proceedings, U.S. patents and 
books. 

(ii) Search Strategy 

1. The output of publications from capital cities was achieved by carrying out database 
searches using the ‘Author Affiliation’ search mode. Searches were restricted to 1995 
and 1996. 

2. The output of publications from cities and within particular subject areas was determined 
using Major Concept Codes (CC). These five-digit codes represent subject areas of 
sianificant emphasis in documents. A document may have one or several Major 
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Concept Codes assigned to it There are 109 Major Concept Codes used to index broad 
subject areas (Table 19., Appendix l). 

- Initially, all Major Concept Codes were searched for 1995-1996 

- The results of these searches were combined with searches of Author Affiliation to 
determine the output of publications in different life-science subject areas from 
capital cities 

For each city 219 database searches were carried out 

(iii) Analysis of the types of life science publications 

In London, 38.9% of life science papers published in 1995-1996 were in animal physiology 
and 1.9% in zoology (Table 18). In comparison, St. Petersburg published more papers in 
zoology (9.1%) and fewer in animal physiology (30.7%). Certainly, the more traditional areas 
of life science are prominent in St Petersburg: anatomy (7.6%) and plant sciences (6.2%). 

More ‘modern’ subject areas such as studies involving ‘replication/ translation/transcription’ 
there is a marked difference between the 937 citations in London compared to only 47 in St. 
Petersburg. In the Baltic State capitals the interest in this part of molecular biology is 
extremely low: Riga (3), Tallinn (2) and Vilnius (1). 

Most notable in the data from Tallinn (Figure 6) is the high proportion of studies in public 
health (15.7%) and environmental biology (9.3%). Plant sciences (6.8%) also feature 
strongly at the expense of a relatively low percentage of animal physiology (19%), the latter 
compared to the predominance of animal physiology in other cities. Riga appears to be 
strong in animal physiology (30%), biochemistry (14.3%), microbiology (8.5%) and public 
health (8.1%). In contrast to St. Petersburg, scientists from Riga publish very little on 
zoology (0.8%). Vilnius appears to show strengths in biochemistry (14.6%) and public health 
(11.1%). 

Berlin’s strengths lie in animal physiology (33.1%), biochemistry (1 1.8%) and biophysics 
(6.7%). 

6. A Strategy for the Life Sciences in St. Petersburg and the Baltic 
States 

6.1. Analysis of Expert Interviews 

(l) Part 1. Science, R & D Qualification and Technology Transfer in the Life Sciences. 

1. What could be the contribution of Science and Technology in order to improve the 
socio-economic situation in the Baltic Area in the short and in the longer term? 

Some replies from experts relate to the manner in which research and technology are 
to be structured. In particular, research should be orientated towards practical 
applications, with the aim of generating new products. This is based on the repeated 
comment that this would allow the instigation of technologically orientated initiatives 
from participating institutes. This in turn could promote the setting up of competitive 
industrial niches in the region. In this way, for example, a basis for tourism and 
agriculture could be created through scientific and technologically environmental 
conservation. In general - mainly in the short time - the ‘ecological control’ aspect and 
the development of ‘environmental standards’ is accorded high status by some of the 
experts interviewed. 

Moreover, science and technology could, for example, contribute to the establishment 
of an innovative agriculture and food industry, which would cover a large part of 
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domestic needs. Also the supply of hospitals and outpatients’ departments with 
‘medical equipment’ is considered to be a possibly important contribution by several 
interviewees. A voice from Poland: ‘We feel the level of technological contributions 
introduced should be appropriate and directly related to the acceptability of the 
contribution to the local society. Improvements in yields of agriculture, the shelf-life of 
food, the quality of potable water, and the quality of medical and hospital support may 
result in a significant impact.’ 

In general therefore particular emphasis is placed on the following target areas of 
research and technology: improvements in the environment, in the food situation and 
in the medical care of the population. A need for close co-operation between 
researchers in the West and in the East in the implementation of R & D results is 
virtually unanimous. 

It is noted from several replies that scientific and technological requirements must be 
linked with the aim of creating new jobs. ‘Science and technology is vital for improving 
the socio-economic situation if and when it is combined with the creation of enterprises 
and jobs.’ 

Prior investigation and evaluation of existing R & D potential in the region and the 
development of a detailed ‘science and technology program’ is accorded an important 
role by several experts. A Russian expert advocated the setting of a ‘geoinformation 
system’ for the Baltic Region ‘for effective monitoring of the situation, taking into 
consideration all parts of the Baltic Area’. 

In fact, the possible contribution of science and technology for the development of a 
region depends on what resources already exist or can be developed. The transfer and 
economic evaluation (commercialisation) of R & U results presupposes that generally 
relevant and interesting results are produced for practical application. An expert from 
the USA stated: ‘For technology transfer to be successful, the region must have 
something to offer. This applies both for transfer at home and abroad.’ 

To clarify the problem of whether or to what extent the necessary resources exist, does 
of course require detailed stocktaking and evaluation. ‘An assessment of the 
academic, government and industrial resources, particularly in research and technology 
is the starting point. Because of the well developed network of institutions, hospitals 
and clinics, and the availability of highly educated individuals, the area should be well 
positioned as a source of innovation. For the same reason it should be able to play a 
leadership role in socio-economic improvement as an incubation centre for ideas and 
as a model for technology transfer that can be replicated throughout the East.’ It is 
certainly worth considering developing the Baltic region as a model case for the transfer 
of technology within Eastern Europe.’ 

In particular, a ‘science and technology programme’ which is capable of contributing 
in the following ways is required for the transfer of technology towards the West: 

- The identification of innovative research and technology of interest to the West that 
can be transferred to the West in return for investment capital or hard currency 
while retaining rights to use the technology in the local market. 

- Where appropriate, identify technologies or research that can directly address the 
local needs for the basic health care products and services, and find ways to fast 
track its development, perhaps by leveraging the interest of Western companies in 
the local market. 

- Cultivate a group of local experts from the universities, industry and government to 
design systems to address the socio-economic needs and to facilitate public or 
private initiatives that can bring real improvement to the local situation.’ 

One comment also deals with the transfer situation in Eastern Europe (Russia) in 
general: The German East-West Agency in Dusseldorf in fact acknowledges a high 
technological potential in natural sciences in companies and research institutes with 
various specialisms in Russia in particular, but it must be considered that this potential 
is increasingly threatening to fail and its implementation in European markets may be 
extremely difficult to evaluate. Normal supply-orientated transfer may require a large 
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budget for transfer intermediaries in this case and may not be particularly effective on 
the basis of contacts and actual co-operation so far achieved. The technological 
evaluation of available Eastern technology in relation to its market relevance proves 
particularly difficult. All too often projects on the Russian side are found to be at a 
stage that is still far removed from conversion to industrial applications. The Russian 
partners - anyway, in the experience of the East-West Agency - often sought Western 
investors for production in Russia with the option of development of products for the 
home market and naturally also for Western markets. However, in general there were 
no clear concepts of Western markets, only vague knowledge of the state of 
international developments, and hardly any consideration given to standards and safety 
requirements, but there is gradual awareness of the essential nature of these criteria 
for transfer. A fundamental improvement in the situation therefore requires (a) the 
acquisition of specific information on existing technology from the Baltic countries and 
(b) specific infrastructural measures within the Baltic Region (such as, for example, the 
development of expertise and the setting up of stable network structures). 

Conclusion: 

In the short term such R & D projects are evidently of interest, which, with Western 
(financial) help and technological know-how, can specifically improve the living 
conditions of the population and find an application in areas with high social and health 
policy needs. 

In the long term, in view of generally limited funds, only projects make sense which 
improve the transfer infrastructure and therefore the conditions of a framework for 
technological-economic co-operation between Western Europe and the Baltic Regions. 

2. How could technology transfer and scientific and technological co-operation between 
the EU and the Baltic Area be organised? 

Two alternatives are compared by the experts in reply to this question; some advocate 
the setting up of a special transfer point, others propose direct co-operation between 
institutes and individuals, which must not of course exclude support for central 
institutions (Reference Centres and Institutions for Biosafety). Many experts also 
favour a mixed strategy: ‘In any case technology transfer must not be restricted to 
governmental institutions, but must include innovative, private SMEs. Use of 
intermediaries like the St Petersburg Foundation for SME development (TACIS- 
Supported) is recommended. There are also voices for, as it were, a middle solution: 
an ‘Organisation of joint working groups’. This could take the form of a theme-centred 
combination of local researchers from industry, administration and science in the form 
of permanent working groups, for example, which would aim for exchange of personnel 
and joint evaluation of projects with thematically related institutes of technology transfer 
in Western Europe. 

One expert who prefers the agency solution (‘creation of a public transfer/economy 
agency’) also emphasises the need for ‘co-operation between Western and Eastern 
researchers’ as the basis for ‘implementation of results in East and West’. The agency 
to be set up should be ‘financed from both sides’. Moreover ‘promotion of the setting 
up of private companies which work for the economy in the R & D sector’ is also 
important. 

The German East-West Agency stresses ‘help for self-help’. In many East European 
universities so-called incubation centres exist which are sometimes state or regionally 
sponsored, but are also sometimes run on a private industry basis. Some of these 
incubators already have the benefit of Western experience, but generally however more 
on a scientific technological basis, and less industrially defined. The West could now 
assist the incubators as follows: 

- by a structured technology audit, as in particular economically relevant criteria were 
often not ascertained (here there exists an immense need for further training); 

- in the setting up of the hardware and software infrastructure (for example, the 
investigation of patent data banks and other scientific data banks); 
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- in the preparation of technological information for connection to the Internet. 

A Polish expert outlines the way in which the West should take the initiative, as follows: 
‘Any EU initiative should include funds for local technology consultants and their 
particular initiatives. This will develop your understanding of their perspective, develop 
valuable contacts and, more importantly, advocates. To effect the long term 
sustainability of technological improvements individuals from the countries concerned 
should be provided with sabbaticals in institutes in the West. This builds the proper 
perspectives within individuals who speak the language, know the culture and intend 
to return and remain in their native community for most of their lives.’ 

An American expert gives a detailed response: ‘I would suggest an organisation that 
is structurally independent but with links to academia, industry and government. Such 
an organisation will need to draw on all three constituencies in both the East and the 
West. The organisation could be public or private but it is likely to require at least some 
government funds, although support from industry and academia may also be 
important. The most difficult but critical element of the organisation will be clearly 
defining its mission and making sure it has the support it needs from the three 
constituencies. Broadly, the mission will be technology transfer but the specific 
priorities should be derived from a more detailed assessment of the local strengths as 
well as the needs of the local area so the first can be used as a currency to obtain the 
second.’ It is also emphasised on the Russian side that the setting up of transfer 
centres (‘for each Baltic sub-region’) by ‘multicentred studies’ must be prepared or 
followed up. 

An important requirement for efficient collaboration between the Baltic Region and the 
€U countries in the area of technology transfer is indeed - as indicated in particular by 
the German East-West Agency - the stability of the transfer channels. This in turn 
presupposes clarity in both directions: the results of the transfer work should then 
make it especially clear to the Eastern participants if the technology is not competitive 
from the Western industry viewpoint. The reasons must be clearly stated (eg 
standards, certification, patent situation, reengineering of safety requirements), in order 
that important learning processes can be set in motion which form the medium to long 
term pillars of economic co-operation. 

Conclusion: 

Irrespective of the decision as to whether a special institution (agency) for the 
organisation of technology transfer between the Baltic and the EU countries should or 
should not now be founded, it is in any case necessary to form a relatively stable 
network of transfer intermediaries which can permit comprehensive exchange of 
information or consultation between countries on technology. However, in order to 
ensure the necessary stability of the transfer channels, costly Western aid is required 
to set up incubation centres and provide skills (especially know-how of the structures 
of western markets) for the Eastern partners. 

3. How could Public-Private Partnership (both on the Western and perhaps even on the 
Eastern side) be achieved within the strategy for Life Science in the Baltic Area? 

The responses by some of the experts showed restraint on the Russian side as well. 
‘Panel discussion may help to find optimal organisation form’. A German expert: A 

few private enterprises should first of all be set up in these countries for consideration 
as partners. In Western Europe this principle applies to the general practice of the 
promotion of technology and industry’. Another German expert envisages in particular 
a need for financial support of Western establishments. A representative of the 
European Business and Innovation Centre Network explains the problem in this way: 
‘The notion of Public-Private Partnership is understood in Eastern Europe, but often 
very badly implemented due to the low professional level of the public administration 
involved and the lack of freedom for private institutions to operate’. He adds: ‘Training 
in this respect is very important. Specific goals must be formulated and continuity 
guaranteed’. 
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Most experts stress the need to create ‘joint structures’, in particular between local 
authorities, private companies and EU specialists and companies’. Of particular 
importance are ‘companies with joint projects which could be carried out on both 
markets’. Also a statement from Russia evaluates ‘interaction between local authorities 
and reference centres’ as a prerequisite for ‘mutual understanding and consensus’. 

An American expert clearly defines the two basic conditions for the success of ‘public- 
private partnership’ projects: 

1. ‘The key to a successful public-private partnership lies in the selection of individuals 
who will direct and implement the programme. It will be difficult to identify 
individuals who have the political skills to operate in such a complicated 
environment but also have the experience to do the networking and make the deals 
as well as the energy and motivation to make the organisation work.’ Each public- 
private partnership stands and falls by the people who carry them, as motivation 
and personal commitment are of the greatest importance. This leads directly to the 
second basic presupposition: 

2. ‘In addition, each party must see clear benefits to participating in the partnership. 
Without clear benefits there will be minimal support for the partnership. It is 
impossible to force the parties to participate and without full support the individuals 
involved will find themselves spending their time holding the partnership together 
rather than applying their effort to creating transfer opportunities.’ 

4. How could better co-ordination of financial and technical assistance from the West 
(EBRD, World Banks and the various EU programmes) be achieved? 

Again the range of suggestions is very broad. A proposal by the German side calls for 
the expansion of the scope of existing EU transfer centres (eg in universities) to include 
taking charge of Eastern co-operation. A Russian voice calls for the ‘financing of 
reference centres through leading Western specialists’, another ‘simultaneously 
preparation of big projects with EBRD and of local projects with small EU programmes’. 
This is contradicted by a German expert, who considers most EU programmes to be 
too cumbersome (‘most EU programmes last too long’) and the EBRD and world bank 
programmes not sufficiently clear due to their global approach; instead ‘market- 
orientated R & D projects should ‘previously be supported’. Also an American expert 
considers the ‘co-ordination of financial and technical assistance’ ‘like any fund-raising 
activity’ as a ‘marketing activity’. One needs to arrange and package its programmes 
and activities in such a way that it is attractive to the agencies. Then it requires a 
process to enhance visibility for the programme, network with decision makers to 
understand what will motivate them to fund a particular programme and then marshal 
whatever resources and sources of influence that are available to put the programme 
in the best position for funding.’ 

A Brussels expert advocates better co-ordination of financial and technological support 
on the part of the West by ‘avoiding a multitude of short-term expert visits and a well- 
known negative consequence of the tender system - and by committing the handling 
of the EU - and other Westem assistance to a restricted number of professional bodies 
on the spot with a certain guarantee of continuity and with trained personnel committed 
to specific sectors/companies/institutions’. 

Finally, another German statement advocates a more institutional solution, namely the 
setting up of a central starting point which administers all national programmes and 
decides on the allocation of funds (EU monies), whereby applications addressed to 
international authorities are assessed and also processed. This organisational 
proposal does, as it were, float between a mere ‘market solution’ and co-ordination at 
a very high level (World Bank etc.) The central starting point could therefore function 
as a link between the national lT programmes in the Baltic regions and an EU 
programme for the support of East-West technology transfer in the area of Life 
Sciences. 
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If a Technology Transfer Centre (TTC) in St. Petersburg was considered an option in 
order to enable scientific and technological co-operation between the EU and the Baltic 
Area to take on a permanent character: 

5 

6. 

How could it promote Technology and Science Transfer? 

The services expected of such a 7T centre are generally seen to be closely linked with 
the desirable form of organisation. Many of the interviewees see the centre as a type 
of ‘contactltransfer bureau’, which could operate not only in St Petersburg, but also in 
Western Europe. Collaboration of the centre with the Russian Academy of Science 
and with the St Petersburg University for the promotion of scientific and technology 
transfer seems appropriate to a Russian expert. However, a Polish expert would like 
to see the centre more closely orientated to the actual companies and market 
requirements: it should in particular negotiate between scientific and managerial fields 
of activity. ‘If the objective of the T C  is to develop businesses which will then fund the 
TTC through a share of profits, there is a gestation period for each start-up company. 
Therefore a share of profits from businesses sufficient to fund the TTC will be many 
years in the future. The prime difficulty will be to build a sufficient network of Life 
Sciences Scientists and Business Experts and Managers. New firms and their staffs 
need consultation in both applications of new Life Sciences Technologies and standard 
professional management over a sustained period of time to develop a reputation for 
the TTC and develop the businesses to sustainable profitability. Therefore a TTC 
should operate as a consulting firm and as a Private Equity Fund.’ 

The Brussels expert sees the main task of the centre as promoting the transfer of 
‘central innovative developments’ in new or existing companies, ‘aiming at market 
expansion in and outside Russia’. A Russian expert demands from the centre the 
‘standardisation of environmental techniques and approaches’ and the ‘exchange of 
human resources’. A German vote places the emphasis more on information services: 
the centre should keep interested parties up to date on ‘Services, capacities and 
equipment in Russia’ via the Internet. Another German voice expects from the centre 
the formation of theme-centred project groups, which draw up working programmes for 
the respective countries, which are then followed up by the teams. Moreover, basic 
plans could be prepared by the centre for certain very special R & D institutes with 
particular strengths. 

The analytically most complex reply comes from the USA: ’Promoting of technology 
transfer must happen on three levels. The first level involves a directed, proactive 
marketing programme to transfer the most attractive technologies as identified in an 
evaluation of strengths and resources. In negotiating deals, the technologies can be 
used as a currency to obtain other products, services, investment capital or hard 
currency that can be used to address the needs of the region. The second level 
involves educating academic, industrial or government representatives that are in a 
position to initiate and manage public or private initiatives to transfer technology on the 
benefits of and the mechanisms for transferring technology. No matter how large a 
facilitating organisation one sets up, it will never be able to match the power, the 
creativity and the initiative of the vast number of individuals in the private sector, 
industry or even government that may have a vested interest in technology transfer. 
The organisation should access this powerful force by offering examples of the types 
of programmes that are desirable, by providing guidance on how to make deals happen 
and finally, by providing incentives and streamlining regulations that will encourage the 
individuals to make an effort. At the third level the organisation needs to publicise its 
successes and the positive lessons it leams. At all three levels the organisation should 
look to model programmes and do what it can to help make them successful rather 
than trying to direct a broad range of very specific initiatives.’ 

Could a Technology Transfer Centre in St. Petersburg promote training and 
qualifications in Life Sciences (including risk assessment, medical information, public 
health, etc.) and human development? 

This question is answered in the negative by only one expert. The Brussels expert 
differentiates as follows: ‘Human development: yes. Training and qualifications in life 
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sciences: in close co-operation, as a joint venture with appropriate specialised 
agenciesluniversities’. A Russian expert answers the question in the affirmative, but 
would like to know that the tasks mentioned are not confined to St. Petersburg alone. 
Another Russian expert states that the 7°C in St. Petersburg in particular should be 
Concerned with ‘standardisation of methods in molecular medicine, in order to compare 
environmental health effects for various regions’. 

Of the German experts consulted, one refers to the possibility of co-operation with 
existing training centres in Western Europe (eg with the planned ‘Reference and 
Training Centre for the Biosafety of Haemotherapeutics for man and animals, food etc. 
for Eastern Europe’ in Mecklenburg/Vorpommern. Another would like to see the 
preparation of training programmes and the carrying out of suitable projects by the TTC 
linked to preliminary ‘investigations on specific qualification needs in the respective 
Baltic States’. Another reference to the need for a thorough preliminary assessment 
of the potential and needs situations in the Baltic States. 

Finally an American expert, who strongly advocates ‘that the organisation operates in 
a facilitating role rather than running training programme and dictating qualifications’, 
gives two reasons whereby the TTC ‘could be directly involved in training and setting 
qualifications’: 

1. ‘The first reason is that if the organisation is directly involved it must pick a very few 
programmes with which to experiment. If it acts as a facilitator it can stimulate the 
development and testing of a wide range of programmes and then direct its 
continuing support to those that are more successful.’ 

2. ‘The second reason has to do with the scope of the organisation’s activities. 
Training and qualifications and technology transfer are related but quite different 
activities. Trying to directly manage both activities w i l l  broaden the mission but may 
dilute the effort to the point that neither activity receives the attention it needs to be 
successful.’ 

7. How could new technologies (informatics, telecommunications, biotechnology etc.) be 
integrated in the work schedule of such a centre? 

Opinions differ slightly in this respect: experts who are concerned with market 
orientation advocate the inclusion of companies from the appropriate branches whose 
specific know-how could influence the training work of the centre. For other experts - 
the majority - technological seminars and training should be an ‘integral part’ of the 
TTC in St Petersburg. The Brussels expert would welcome co-operation of the TTC 
with the ‘St Petersburg Foundation for ME Development’: The incorporation of a 
Business and Innovation Centre would enhance its (the lTC’s) actions strongly’. Such 
a connection could be very necessary for technology transfer to the companies. 

Of the ‘new technologies’ which should be incorporated in the work schedule of the 
lTC communications and information technologies are mainly mentioned - especially 
on the Russian side: ‘informatics is the backbone of the concept of such a centre’. In 
addition. the significance of bioanalysis and molecular medicine emerge as future focal 
points of the work of the TTC. 

Equally, a German expert expects several services from the work of the centre: ‘The 
work schedule of such a centre should include both the stabilising of existing 
technologies in the Baltic States still as well as the establishment of new technologies 
in niche areas Moreover, the centre should function as an information pool, which can 
give full information on the current state of development of all new technologies using 
telecommunication, multimedia and luK technologies’. The overwhelming importance 
of information and communication technologies for the work of such a centre is clearly 
stated. 

To conclude, the opinion of an American expert is quoted, who deals with the listing of 
priorities within the work schedule of the centre: ‘The technology transfer activity must 
have a focus and a set of priorities. One way of defining the priorities is around 
technologies. Priorities are determined by examining the indigenous technical and 
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research strengths, assessing the basic socio-economic needs and then defining 
priorities so that the strengths are used to address the weaknesses. While many of the 
needs might be quite basic and demand most of the resources and energy, some part 
of the technology portfolio should be reserved for new technologies because they are 
the future and they w i l l  attract a lot of attention from the West. New technologies also 
present the best opportunity for the East to dramatically enhance its position. The work 
plan must be very selective about its investment in new technologies but should 
reserve some resources for one or two special technologies where research in the 
Baltic region has the opportunity to be world class.’ 

(ii) Part I I .  Summary and Conclusions of Expert Advice 

The structure and consolidation of the ‘Life Sciences’ industry in Baltic States must be 
understood as part of complete reorganisation of the economic situation in this region. In 
this respect it is necessary - on the basis of a precise scientific and technological evaluation 
of the existing potential - to set new priorities for the general economic development primarily 
in the following areas: 

- the creation and industrial exploitation of high technology and competitive consumer 

- the future development of a market economy infrastructure, accompanied by an 

- the conversion of defence industries, since this occupies a major investment in 

- the development of construction, transport, commerce, communications and tourism. 

goods. 

improvement of credit and finance procedures, as well as business advice. 

production capacity and manpower utilisation. 

Life Sciences can make an important contribution towards the fulfilment of the development 
objectives. Appropriate strategies must be developed so that this may proceed in a well- 
ordered and efficient manner. This applies in particular to the building up of scientific and 
economic exchange links between the Baltic regions and the Western European nations (EU 
countries). The following recommendations indicate how this may evolve: 

Firstly, some conclusions are presented to show the significance of both science and 
technology for the development of the economic potential of the Baltic States, in particular 
in the St. Petersburg region. Here it is primarily a question of what type of R & D project 
seems to be the most appropriate to strengthen economic links between the Baltic and EU 
countries. 

In the Baltic regions in particular such R & D projects (on the part of the West) are supported, 
which have practical applications, i.e. which can be applied with the aim of generating new 
products which are also of interest for the EU market. It is of course necessary to 
differentiate between short term objectives, on the one hand, and medium to long time 
objectives, on the other, when setting up such projects with practical objectives. 

(1) In the short term such R & D projects are evidently of interest which, with Western 
(financial) help and technological know-how, can specifically improve the living conditions 
of the population and find an application in areas with high social and health policy needs. 

In this context R & D projects which give an innovative impulse in the area of conservation 
and for the establishment of a modern agriculture and food industry have a particularly high 
profile. The same, however, also applies to projects which may contribute to an 
improvement in the supply of drugs to the population, for instance through the increase in 
availability of medical equipment in hospitals. Environment, nutrition and health doubtless 
form the most urgent target areas for future research and technology developments in the 
Baltic States. Aid programmes for R 8. D projects which can lead to improvements in the 
socio-economic situation in the respective countries in the short term should therefore be 
focused on these areas. 

(2) In the long term, in view of generally limited funds, only projects make sense which 
improve the transfer infrastructure and therefore the conditions of a framework for 
technological-economic co-operation between Western Europe and the Baltic Regions. 
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For technology transfer towards the West a science and technology programme is required 
which is able to strip away existing communication barriers between the Baltic and Western 
European countries and permit rapid and efficient flow of information on technology 
availability and answers to enquiries. Specific infrastructural measures are necessary within 
the Baltic region in this context, which in addition to the necessary acquisition of Western 
competence, also tackle the setting of a stable multilateral (international) network. 

The following recommendations stress the form of Organisation of Science and Technology 
Transfer. How can the exchange of research knowledge and technology within the Baltic 
Regions and towards Western Europe be efficiently managed? Efficient transfer is also the 
basic requirement for the initiation of R & D projects for the production of new knowledge and 
new technical options which are geared to marked requirements and therefore of socio- 
economic relevance. The quality of science and technology transfer depends, for example, 
on if and to what extent the basic foundations of national and international competition may 
exist, which can contribute to the elimination of the deficiencies mentioned in the area of 
environment, nutrition and health. 

According to our investigations - especially surveys using experts - the setting up of a central 
establishment, which organises science and technology transfer, vvould appear to be 
meaningful. The necessary transfer activities should not however be solely concentrated on 
this 'Technology Transfer Centre' (TTC). Rather, efforts should be made lo entrust the TTC 
with the organisation of a network of joint working groups, which for their part act as theme 
centred unions of the local experts from industry, government and science in the form of 
permanent working groups. In this way close ties of the transfer activities with the respective 
special features of the various regions can be assured and the encouragement of personai 
commitment to the different participatlng sectors (from science, industry) promoted. Such 
joint structures can also branch out in all directions. whereby Inca! authorities, private 
companies and EU specialists and companies enter into specific technological and market 
orientated relations with one other enter and may form strategic alliances.. 

The TTC for its part can now support the activity of such working groups in a variety of ways 
and perceive certain tasks (coordination, collection of information, training etc). In co- 
operation with other central scientific and economic Institutions it can observe overall 
development and support the transfer of new types of basic technologies in new or existing 
companies. The TTC therefore becomes a type of 'transfer contact bureau' that operates 
not only in a specific Baltic region, but at the same time abroad as well. As the central 
starting point it therefore has a hinge function, in which it mediates between national 
technology transfer programmes in the region and EU programmes for the support of East- 
West technology transfer. The TTC could also assist in the devetopment of working 
programmes of the various project groups in the respective countrieslregions (co-ordination 
function), to keep all interested parties up to date on service and co-operation opportunities 
(via Internet, for instance) (information pool) and devise training programmes and carry out 
qualification measures itself (for instance, for transfer intermediaries) (training and further 
training). Finally, it could make a significant contribution to the definition of standards in 
research and production projects (standardisation) and assessments to ensure the efficiency 
of current activities or hitherto unused R & D potential (evaluation). As always, the eventual 
precise organisational calibre of such a TTC and what tasks may be handed over to it, will 
in any case be the basic task of the centre in an incubator function: therefore, to promote 
new scientific and technological developments of potential market significance and lo 
encourage the setting up of companies and promote them. 

The setting up of such a TTC - for instance, as a pilot scheme in the St. Petersburg region, 
which has excellent prerequisites in this respect - can admittedly hardly occur without 
Western help. The existence of one or several incubation centres would also at the same 
time ensure that the necessary structural aids of the EU for the setting up of an operational 
Life Sciences scenario in the Baltic Regions could be used in such a way that economic 
development can take place in the most ordered and controlled manner. 
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6.2. Model Cooperation and Innovation Projects 

(i) Bioinformatics - Consultancy and Training in Database Manage?rr?ent and 
Development for the Life Sciences 

Current Status of Bioinformatics 

Wlth the Human Genome Mapping Programme moving from the strict mapping phase to the 
automatic production of reliable sequence data, the current sequence databases are set to 
increase by several orders of magnitude. This data is being generated in large scale 
sequencing facilities all over the world, for example, in the Los Alamos National Laboratory, 
USA and the data made public via the Genome Database (GDB) and GenBank. 

This new data is presenting an enormous intellectual challenge for biomforn-:atics 
researchers: given the abundance of sequence data, we can identify both the gene structure 
(intron/exon and control regions) and the functionality of the open reading frames identifie4 
The three-dimensional structure of predicted proteins can also be identified. 

The data sets will include many sequences whose functions are as yet un-assigmbe 

The primary sequence data is being processed into many specialist collectio;,~ ~ F ' v t e r  
Motifs, Transcription Sites, Genes involved in the Immune System). Thcrc are pr~%5: : .  3ve~1.1 
150 such collections currently available (Table 20 for illus!rative list) i?niort:vn;te!y sack 
collection is stored in its own format, thus, making it diff ialt to create cnffv=tre + W  c%'! rt??d 
the data sets. Bioinformatics is now addressing this probiem. 

The typical bench molecular biologist requires fast and easy access to ! ~ O C L .  +v;j seis z; , . :  
computing services. 

Bioinformatics - Current Usage 

There are many software packages in the life science field commercially avariable for both 
desktop or larger computers. 

At King's College London there is a centrally available service (Silicon Sraphicsj ~ h k h  ruzs 
the Wisconsin Package (GCG) for some 250 students and research biologis::; The range 
of programmes available in the package is augmented by freely available con!patib!e 
software. The range of functionality is indicated In TaDle 20. 

The GCG package is the 'bread and butter' of the Biolnformatics reqwed. Specidiisf 
software and hardware is also available via electronic mail (Tables 2 1 arrd 22). 

Bioinformatics - Training Requirements 

Bench molecular biologists need to access this wlde range of data and io urdr~ls;ra:~d i. ' e  
programs available. Lack of familiarity with thz growing number of a\#ailabie d., :S ;?t c /  
programs for analysing these data sets is limiting progress in b i C i n i x ~ ~ - t ~ ; ; .  Sr tx  
electronic access to the 'Internet', and the availability of local cornpu!ir~~ c'?srJurces, 
molecular biologists need !o be familiar and kept up to date with these ser.jk?: T'ris also 
implies that molecular biologists need to become more computer literate and + r )  use the 
computer as though it were just another laboratory instrument. The well known problems oi 
'obscure' operating systems such as unix have to be addressed by the biological community 
to make the most of the rapidiy expanding (free) resources. 

Consultancy and Training in Database Management and Development for Life Sciences 

Groups at King's College London would be able to provide consultancy and training in 
several areas of database management and development specifically aimed at life scientists. 
These areas of training are addressed below. 
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An overview of database management systems 
The aim here would be to provide an overview of the type of data to be managed and the 
software systems that manage the data. There is a history of the development of database 
management systems and the status today. The use of rectangular data sets, textual 
information and spatial data would be examined. Background knowledge, such as this, 
would provide the foundations of successful database management for life scientists. 

Scientific data management 
We would provide coverage of some of the specific problems that arise in the scientific area 
and solutions to these problems. It is important to realise that software targeted at the 
commercial world may well be inadequate when used with scientific data. 

The relational model 
There would be coverage of the major theoretical model for the management of rectangular 
data sets - the dominant data set in the scientific world. I t  is necessary to have a theoretical 
background to the relational model. Without this, the design and implementation of scientific 
database systems may be fundamentally flawed and it may be very difficult if not impossible 
to answer particular questions. 

Design and implementation of relational DBMS in fhe scientific area 
There would be coverage of the design and implementation of a dbms drawing from 
examples of past and on-going research studies at King’s College London and past research 
from Imperial College, London. This includes environmental, medical, chemical and mining 
data. 

Weaknesses of spreadsheets for scientific data management 
The weaknesses of spreadsheets for the reliable long-term storage and maintenance of 
scientific data would be examined. Spreadsheets are commonly used but have several flaws 
as they are aimed prirnari!y at the commercial world rather than the scientific community. 

Strengths of statistical packages for the analysis of scientific data 
Advice on reasons for the use of specialised statistical software for the analysis of scientific 
data would be offered together with an analysis of major statistical packages in use today. 

Presentation of raw and sumrnaly scientific data 
Guidance on the way in which scientific data is presented so that it is comprehensible and 
easily understood would be given. Appropriate presentation of data is often a major problem 
with large data sets. 

The knowledge. skills and tools one need to be able to achieve the above 
Finally, there would be look at the knowledge that one needs to be able to make successful 
use of the information and guidance provided above. This would be very much aimed at 
practical guidelines for everyday use. 

The EU database on biornarkers 
The EU database on biomarkers for environmental toxins is located at King’s College 
London. This database contains extensive information on normal adults (male and female) 
and children, together with details on the effect of cadmium, mercury, lead and solvents. In 
addition to the scientific data, full questionnaire information was obtained from each 
individual. 

(ii) Bioinformatics as an essential tool for bridging life sciences and the environment 

Information in Russia is now beginning to play a key role in decision-making at the field of 
economics and finance while in life sciences, medicine and environmental studies it is in its 
infancy. This is in spite of the fact that there is a vast amount of data which has been 
collected by scientists, however, there is no unified database dedicated to environmental and 
medical topics. Every institution working in this field has its own database, very often it 
created by “home” specialists or other enthusiastic people and as a result can only serve 
very particular needs. Consequently, the contents of those databases are incompatible with 
each other. 
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The most reliable databases are collected and created in St. Petersburg’s City Sanitation 
Inspection Institute of Physiology and at the Environmental Centre for Administration and 
Ecology (ECAT). It is proposed that the Institute of Human Health Ltd., begins the collection 
and unification of all the existing data from the different institutions into a single database 
which will have a standardised format. This database at present only consists of textual 
data, but it is planned to include graphic images. It is connected to a global network with the 
via the internet and is available to interested persons independent of their location. 

As it is connected to a global network the database can incorporate data not only from St. 
Petersburg but also form the whole north-west region of Russia, as well as from the Baltic 
states. 

At present, further development of the database is limited by the capacity (bandwidth) of the 
“main” channel, which connects to the Internet provider. Currently, the database is 
connected via copper leased lines, so the information traffic is limited in speed and it is not 
possible to transmit graphic and video information. A solution to this problem is collaboration 
with the “Lenergo” Company which has developed a wide fibre-optic network in St. 
Petersburg and north-west region of Russia in the frame of their common with European 
Union project dedicated to optimal energy management. 

Networkinq 

There is a requirement for the various research groups involved to be able to communicate 
freely with one another and the outside world. It is important, therefore, that there is network 
connectivity between these groups and the outside world - the internet. 

It is essential, therefore, that funding be provided to set up both local area networks for 
individual groups and wide area networking to enable the groups to communicate with other 
groups and the rest of the world. 

The fibre-optic links between the power stations represent a very significant resource in this 
era. It makes sense to provide the following:- 

- local area networks in each institution to enable individuals to communicate with other 
individuals in the same institution; 

- connections from these local networks to the local telecommunications networks; 

- communications from the fibre-optic cable network to the local telecommunications 
network. 

(iii) Biomarkers of human pathology occurring under complex chemical pollution in 
a big city environment 

Background 

The population of St. Petersburg is exposed to numerous chemical pollutants accumulating, 
mainly, from busy traffic ways (lead, carcinogenic hydrocarbons) and from large industrial 
enterprises (heavy metals, dioxins, harmful dyes, etc.). A particular local problem is that new 
buildings are often constructed at former storage sites of industrial waste. Bioremediation 
of certain areas will be important in the future. 

Environmental levels and human health effects of toxic heavy metals will be assessed. They 
are known to be selectively ingested and deposited by appropriate organs and tissues, 
resulting in damage and malfunction. Initially, such a study would concentrate on the harmful 
effects of lead, mercury and cadmium. Lead is recognised as a agent effecting bone marrow 
as well as causing renal damage, whereas mercury and cadmium are nephro- and neuro- 
toxic. 
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Methods 

Analytical approaches should include modem standardised assays of heavy metals in water, 
soil and dust samples. Biological methods would aim to detect organ-specific toxicity i.e. in 
workers dealing with cadmium or mercury, extensive examination of kidney functions should 
be accompanied by non-invasive analysis of biomarkers indicative of renal damage (proteins 
and enzymes, etc.). In cases of proven over-exposure to lead, specific tests for homopoietic 
suppression would be performed, for example, evaluation of haemoglobin synthesis, 
determination of erythrocyte life-span, etc. This data would then be correlated to clinical 
findings for the estimation of levels of longitudinal environmental exposure to given toxic 
agents. 

Primary qoals: 
(a) To evaluate basic trends of morbidity, in connection with relevant molecular pathology, 
under chronic exposures to particular heavy metals from the industrial urban environment; 
(b) standardisation of some common bioananlytical techniques and approaches in molecular 
diagnostics; collection of standardised data for their computerised processing. 

Potential participants in St. Petersburq: 

- Institute of Evolutionary Physiology and Biochemistry (Russian Academy of Science) 
- The Centre for Ecological Security (Russian Academy of Sciences) 
- Laboratory of Carcinogenesis (N.N. Petrov Research Institute of Oncology) 
- Kidney Clinical Centre (1.P Pavlov Medical University) 
- A number of small state and private laboratories specialised in bioananlytical studies 

of heavy metal contamination (to be specified). 

(iv) DNA pathology in the victims of radiation accidents 

Backqround 

Many individuals now living now in the St. Petersburg region have been exposed to acute 
and chronic irradiation from nuclear accidents (Chernobyl safety workers and other groups 
at risk). Taking into account the potential strengths and specialists in radiology, it would be 
possible to undertake a long-term follow-up of irradiated cohorts of different age groups. 

The longitudinal genetic effects of irradiation, primarily expressed in blood and the immune 
system would be studied and an attempt made to evaluate some genomic factors affecting 
cancer morbidity and mean life expectancies in irradiated cohorts. 

Methods 

The study would encompass the genetic pathology of in blood cells as bone marrow is a 
critical target of prolonged accidental radiation exposure. Novel molecular biology 
parameters would be as follows: stable chromosome lesions in blood lymphoid cells, as 
assessed by FISH method; presence of common oncogenes in blood cells, especially in 
cases of sufficient blood disorders; incidence of some point mutations among white cells and 
red blood cells. 

Primarv qoals: 
(a) To assess incidence of ageing and cancer-related genetic markers in radiation-exposed 
and matched control groups of different age and gender; 
(b) to standardise and quantify the most informative indexes of tumour-associated DNA 
pathology. 

Potential participants in St. Petersburq: 

- Laboratory of Radiation Genetics (Central Institute of Roentgentology and 

- Ecological Centre (Military Medical Academy); 
- St. Petersburg BMT Centre (St. Petersburg Centre for Advanced Medical Technologies) 
- Physical Laboratory (Research Institute for Radiation Hygiene). 

Radiobiology); 
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(v) Novel biotechnological approaches in cancer diagnostics and intensive therapy 

Backaround 

The incidence of cancer in St. Petersburg has steadily increased over the last 15-20 years 
and this is due to a poor standard of living and environmental contamination. Novel and 
effective methods of early cancer detection are now necessary, based on precise 
immunoassays and DNA diagnostics. Modern therapy of cancer is often limited by 
suppression of blood system and immunosuppression, thus creating the need for bone 
marrow transplantation during intensive cancer treatment. To circumvent these problems, 
a variety of haemo- and immunostimulating drugs are now under development which 
increase the survival and life quality of the patients. The majority of these drugs are 
produced by recombinant DNA technologies or directed chemical synthesis (for certain 
oligopeptides). 

The scope of this project would be to involve molecular biology teams of St. Petersburg into 
vast co-operation with similar teams in EU with the long-term objective of greater 
understanding and development of new drugs applicable to cancer therapy. 

Methods 

The studies should be divided into (a) R & D subprojects, aiming to search for more effective 
ways of producing new vectors for DNA transfer, cloning of biologically active genes, 
selection of hybridomas as a source of specific mab’s better purification techniques for 
obtaining homogenous biological products, etc.! (b) clinical and experimental trials, in order 
of assessing acute positive and adverse effects of new products; their specific antitumour 
activities, and arrangement of comparative multicentre programs for more rapid evaluation 
of a given product (c standardisation of diagnostic approaches using DNA-PCR methods and 
monoclonal antibodies for better assessment of minimal tumour affection. 

Primary qoals: 
(a) Involvement of Russian specialists in molecular biology into European cancer 
programmes to promote faster development, screening and clinical evaluation of original or 
modified anticancer and immunostimulating drugs (IL-l and IL-2) which may be effective in 
experimental studies. Elaboration of standardised approaches in early cancer diagnostics, 
in order to design uniform Europe-wide multicentre therapeutic programmes. 

Potential participant teams in St Petersburq: 

- Departments of Bone Marrow Transplantation (BMT) and Chemotherapy, Laboratory 

- Department of therapy of systemic diseases and Department of biotechnology (Central 

- Haematology clinics (Military Medical academy) 
- Biological Institute (St. Petersburg University) - Laboratory of Drug Testing (Research Institute of Pure Chemical Preparations) 
- some groups at the Institute of Antibiotics and Medical Enzymes and other institutions 

of Antitumour Drugs (N.N. Petrov Research Institute of Oncology) 

Research Institute of Roentology and Radiology) 

(to be specified, depending on specified roles). 

(vi) Lenenergo Digital Network System - use in information interchange e.g. between 
hospitals 

Backaround 

Lenenergo and ABB are currently working on a project to introduce ABB SCADA application 
software in order to centrally control the utilisation of St. Petersburg utilities. This project is 
possible because of the availability of Lenenergo’s digital network which is used to collect 
information from power-generating stations in the region. This system, if used efficiently, will 
enable an equable distribution of power in the region and avoid shortages due to overloading 
of different segments. The system allows the rationalisation of data-collection and is a 
powerful communication source. 
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Method 

The connection of remote terminals to the Lenenergo system has considerable potential in 
Bioinformatics (see above). However, the system is also used for the collection and analysis 
of radiation data from the St. Petersburg region on behalf of the city administration, the 
Russian Department for Emergency Situations and safety and health agencies in Finland and 
Sweden. The network could, therefore, be used for environmental data (see above). 
However, the presence of this network will be an important factor in the development of 
molecular medicine, and it is proposed to undertake a study of the use of this system for the 
exchange of diagnostic information between medical centres in the region. As the 
biotechnological base develops information exchange will be crucial; part of this pilot study 
would be the investigation of the use of the Lenenergo system by SME’s, for example, 
molecular structures for drug development and DNA bases for genetic manipulation. 

Source - Lenenergo Dispatching Centre Outline Report 6 (10) 

7.  Options and Recommendations 
The main efforts should be aimed to improve: 

- The scientific infrastructure in life sciences 
- Particular emphasis should be placed on improvement of communications via fibre-optic 

systems allowing access to international data-sets. 
- Molecular biology and bioinformatics training programmes should be established. This 

should involve the exchange of personnel in both directions. 
- A series of pilot collaborative projects should be initiated which are relevant to the 

problems of the region. 
- The EU programme should be phased with the emphasis on training and small projects 

in the first phase, followed by larger programmes ultimately involving SMEs. 
- In order to ensure proper protection for inventiveness at the later stage a technological 

centre could be established, which could be responsible for licensing, patenting and 
protection of inventions. This centre could also provide a source of technological 
exchange. 

- EU funding should be provided for collaborative projects and training. Direct grants to 
individuals or groups (at least in the initial stages) should be avoided. 

- Grants for equipment should only be provided when there are assurances that funds will 
be available for its upkeep. 

This programme should result in the availability of the skilled work force necessary to develop 
a biotechnological industry. The information flow demanded by this industry would also be 
available. The programme would be educationally beneficial as the “molecular” approach 
would be incorporated into the university system, which currently has little practical molecular 
biology in the curriculum. In economic terms, there would be a significant additive effect, 
since western models have demonstrated that information technology and molecular biology 
have major effects on the efficiency of other industries which are more major employers of 
personnel. The economies of the region would be more self-sufficient and areas of strengths 
or “uniqueness” could be developed. A stronger economy in the Baltic states and the St. 
Petersburg region would have beneficial effects in Poland, Finland and the Scandinavian 
countries. 

In summary, investment in life sciences and bioinformatics will allow diversification of the 
industrial base into the high-tech industries, provide additional employment opportunities 
while addressing some of the more pressing environmental problems. The feature of high- 
tech is the dominance of small innovative companies, working effectively in a competitive 
environment. This w i l l  provide a challenge for the scientific community which is used to large 
sluggish organisations. The presence of SMEs in the region will make it easier for 
commercial and industrial exchange to occur with similar companies in the EU. 

Finally, the region is rich in resource and history, there is an enthusiasm for new technology 
amongst many of the scientific community, this bodes well for a carefully prepared 
collaborative programme. 
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I at>le I .  uemograpnlc statlstlcs 

Area (1000 sq km) 

Population (million) 

Density (inhabitantdsq 
km) 

Demographic structure 

Age > 65 years: total 
(1 000) 

Age > 65 years: % of 
population 

Unemployment (1995) 
% 

Medical care: 

Hospital beds per 
100,000 inhabitants 

Inhabitants per number 
of physicians 

Life expectancy at 
birth ( 1  993) 

Russia 

17,075 

148,146 

8.7 

16,720 

11.3 

2.8 

1,380 

213 

67 

Estonia 

45 

1,517 

33.7 

191 

12.6 

1 .8 

1,185 

216 

69 

Latvia 

65 

2,586 

39.8 

335 

13.0 

6.3 

1,266 

242 

69 

Lithuania 

65 

3,730 

57.4 

425 

11.4 

6 1  

1,178 

23 0 

70 

Finland 

337 

5,078 

15.1 

70 1 

13.8 

17.2 

1,209 

443 

76 
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Table 2. Life expectancy (years) 

Total population 

I 1989 1993 1994 

Kussian 
Federation 

69.4 65.1 64.0 

St. Petersburg 70.1 64.3 64.5 

Moscow 69.9 65.5 64.2 

Men Women 

1989 1993 1994 1 1989 1993 1994 

64 0 58.9 57.6 74.4 71.9 71.2 

65.2 58.1 58.1 74.3 70.7 71.2 

65.0 59.2 57.4 74.2 72.1 71.5 

Table 3 .  Measurements of reproductive rate (1994) per 1000 individuals 

Born 

Russian Federation 

7.6 Moscow 

7.1 St Petersburg 

9.6 

Died Death of children Dec (-) 
under l year to inc(+) 

1000 born 

15.7 

17.4 -10.0 17.6 

15.8 -10.1 17.2 

18.6 -6.1 
I I 

15.7 

-10.0 17.6 

-10.1 17.2 

-6.1 18.6 

15.8 

17.4 

Table 4. Mortality of population per 1000 individuals 

Russian Federation 

St. Petersburg 

Moscow 

1993 I 
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Table 5. Mortality of the able-bodied working population 

Number of deaths: men aged 16-59, women aged 16-54 
per 1000 individuals of the same age 

1985 1994 1993 

Russian Federation 

9.4 8.0 4.2 Moscow 

8.7 8.4 4.4 St. Petersburg 

8.4 7.4 5 .3  

Table 6. Main indices of industrial development in the first half of 1996 compared 
to the % in the first half of 1995 

Gross Domestic Product 
- total industry 
- large and middle-size industry 
Retail turnover 

88.6 
73.3 
77.6 
99.5 

Table 7. Rates of growth/recession of the consolidated industries in the first half 
of 1996 (% compared to the first half of 1995). 

Total industry 

electric power and engineering 
fuel 
metallurgy 
chemical and petrochemical industries 
machine-building 
timber, woodworking, 
pulp and paper industry 
building materials 
light 
food 

All enterprises and 
industrial subdivisions 

of non-industrial 
enterprises 

73.3 

107.6 
39.9 
81.4 
88.5 
59.9 
65.2 

104.4 
71.3 
82.5 

Large and 
medium 

enterprises only 

77.6 

105.6 
45.8 
86.9 
74.1 
57.6 
70.0 

74.1 
76.7 
92.6 
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Table 8. Emission of contaminants into the atmosphere during 1994 

Quantity of 
contaminants (thousand 

tons) in 1993-1994 
Percentage Number of 

enterprises 

2 1.929 

103.9 

196.4 

87.3 

72.9 

78.4 

Russian Federation 

489 Moscow 

3 75 St. Petersburg 

18.380 

Table 9. Emission of contaminants into the atmosphere during 1994 (thousand 
tons) 

Nitric 
oxides 

Solid 
substances 

Sulphurous 
anhydride 

Carbon 
monoxide 

5141 

11 

11 

2085 Russian Federation 

St Petersburg 

Moscow 

3 870 

15 

7 

65 12 

42 

39 

28 

103 

Tab1.e 10. Contamination of foodstuffs: number of samples of foodstuffs that do not 
satisfy hygienic norms (per 100 samples) 

Pesticides Chemical indices Microbiological Nitrites 
indices 

1993 1991 I 1993 1994 1993 1994 1993 1991 

Russian 
Federation 6.7 4.7 

5.9 6.1 

5.5 5.9 

0.9 0.7 

1.2 1 .o 
8.9 8.4 3.9 3.1 

7.2 7.5 4.2 3.4 

10.0 15.0 5.4 3.5 

St Petersburg 

Moscow 
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Table 1 1. Number of water samples taken from the water supply system that do 
not satisfy norms (per100 samples) 

Russian Federation 

St Petersburg 

Moscow 

Russian Federation 

St Petersburg 

Moscow 

Russian Federation 

St Petersburg 

Moscow 

Centralised water S U D D ~ V  

Sanitary-chemical indices Microbiological indices 

1993 1994 

28.8 

13.5 

28.3 

29.0 

7.7 

3 1.4 

1993 1994 

10.4 

68.8 

2.2 

11.1 

53.4 

6.3 

Municipal water pipes 
Sanitary-chemical indices Microbiological indices 

1993 1994 1993 1994 I 
I I 

20.5 22.2 8.5 9.0 

9.2 12.0 

1.8 2.1 22.0 20.3 

0.5 1 .o 

Demrtmental water DiDes 
Sanitary-chemical indices I Microbiological indices 

1993 1994 1993 1994 

22.6 

3.7 

63.3 

23.8 

6.6 

5 1 . 1  

14.3 

1.5 

14.3 

4.0 

5.3 
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Table 12. Provision of population with hospitals 

Russian Federation 

St Petersburg 

Moscow 

Number of hospitals 

1985 1993 1994 

12526 12575 12272 

138 122 120 

235 221 222 

Total number of beds 

1985 1993 1994 

1938 1915 1874 

58.1 51.4 50.0 

119 109 108 

Table 13. Provision of population with out-patient hospitals 

Russian Federation 

St Petersburg 

Moscow 

Table 14. Pr 

Russian Federation 

St. Petersburg 

Moscow 

Numberofbeds per 
10.000 individuals 

1985 1993 1994 

135 129 127 

119 106 104 

138 125 125 

Number of out-patient hospitals 
hospitals per 10.000 individuals 
Number of visits to out-patient 

1985 1993 1994 I 1985 1993 1994 

19372 20853 2 1653 

488 340 3 80 

94 1 845 980 

202 229 233 

293 313 317 

336 378 389 

vision of children with hospitals 

Number of children’s hospitals Number of beds per 10.000 children 
under the age of 14 

1985 1993 1994 1985 1993 1994 

565 506 478 

22 13 13 

95 87 87 

92 83 87 24 15 15 

99 86 84 
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Table 15. Provision of population with doctors 

Total number of doctors Number of doctors per 10.000 
individuals 

1985 1993 1994 1985 1993 1994 

Russian Federation 45 45 55 646.807 668.534 663.093 

St. Petersburg 86 68 70 41.952 33.186 33.588 

Moscow 104 75 76 90.0 12 65.547 65.329 

Table 16. Provision of population with medium-level medical personnel 

Russian 
Federation 

St Petersburp 

Moscow 

Total number of medium-level 
medical personnel 

1985 1993 1994 

1,730,608 1,647,279 1,586,902 

70,507 52,845 52,56 1 

149,029 107,050 102,013 

Number of medium-level medical 
personnel per 10.000 individuals 

1985 1993 1994 

121 1 1 1  107 

144 109 109 

173 123 110 

Table 17. Dynamics of the medical personnel in St. Petersburg (by the end of 
1994) 

1990 1991 

Number of doctors in all 33 42 
specialities (thousands) 

No of medium-level personnel 69 

68 84 Provision of population with 

55 

doctors per 10,000 individuals 

Provision of population with I39 1 1 1  
medium-level personnel per 
10,000 individuals 

1993 1994 

34 

5 3  

70 

109 

1994 
1990, Ye 

81 

77 

83 

78 
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Tabl,e 18. Life science publications from major EU cities 

Subject areas 

Anatomy 
Animal physiology 
Behavioural biology 
Biochemistry 
Biophysics 
Dental biology 
Developmental biology 
Environmental biology 
Fanning 
General; methods, 
techniques 
Genetics 

Mathematical biology 
Microbiology 
Nutrition 
Parasitology 
Pharmacology 
Plant Sciences 
Public Health 
ReplicationlTranslatiod 
Transcription 
Toxicology 
Veterinary science 
Zoology 

Immunolog\ 

?.h 
30. I 
2.0 
8.'9 
3.6 
0 7  
3.4 
4.7 
0 -; 
4.0 

2.5 
3 8  
0 . 7  
3.0 
0 '  
0.5 
2.7 
6.2 
3.8 
0.3 

1.5 
0.05 
9.1 

I273 
5032 
328 

1488 
602 
48 

563 
787 
112 
669 

s t  St Petersburg London 

% Concept Codes O/O Concept Codes 
Petersburg No. of hlajor London No. of Rlajor 

418 
635 
125 
500 
I14 
79 

459 
1033 
643 
47 

252 
6 

1524 

I I 
Vilnius 

Subject areas Vilnius No. of hlajor 
% Concept Codes 

~~~ ~ ~ 

Anatomy 
Animal physiology 
Behavioural biology 
Biochemistry 
Biophysics 
Dental biology 
Deveiopmental biology 
Environmental biology 
Farming 
General; methods, 
techniques 
Generics 
[mmunology 
Mathematical biology 
Microbiology 
Nutrition 
Parasitology 
Pharmacology 
Plant Sciences 
Public Health 
Replication/Translation/ 
Transcription 
Toxicology 
Veterinary science 
Zool0gy 

8.0 
38.9 
2.3 
8.8 
5. I 
0.4 
4.6 
0.9 
0.2 
1.9 

4.9 36 
22.6 167 

1.2 9 
14.6 108 
4.7 35 
0.1 1 
3.0 22 
3.5 26 
0.3 2 
3.0 22 

1.9 14 
5.3 39 
0.4 3 
6.5 48 
0.8 6 
0.9 7 
3.5 26 
2.0 15 

11.1 82 
0.1 1 

3.4 25 
0.4 3 
5.6 41 

3.6 
3.9 
0.5 
4.7 
0.9 
0.4 
4.3 
0.9 
5.1 
0.9 

1.5 
0.1 
1.9 

Tallinn 
% 

1 .o 
19.0 
3.2 
7.8 
4.2 
1 .o 
1.9 
9.3 
1.2 
3.0 

1.5 
3.8 
1.9 
5.7 
1.6 
0 
1.3 
6.8 

15.7 
0.3 

3.5 
0 
6.4 

8660 
42287 
2464 
9543 
55 18 
462 

505 1 
1008 
253 

2121 

3969 
4273 

5 76 
5156 
952 
408 

471 9 
1033 
560 1 
937 

1634 
84 

2 122 

Tallinn 
No. of hlajor 

Concept Codes 

7 
131 
22 
54 
29 

7 
13 
64 
8 

21 

10 
26 
13 
39 
11 
0 
9 

47 
108 

2 

24 
0 

44 

7.8 
33.1 

1.3 
11.8 
6.7 
0.3 
4.8 
I .G 
0 . 5  
2.3 

3.4 
3.7 
0.6 
5.0 
0.8 
0.3 
4.8 
2.6 
3.4 
0.9 

2.0 
0.3 
2.1 

Berlin 
Berlin No. of hlajor 

y o  Concept Codes 

I 2106 
8891 
336 

3158 
1787 

81 
1276 
432 
139 
619 

916 
983 
156 

1336 
212 

84 
1290 
686 
92 5 
243 

540 
80 

I 575 

Riga 
% 

4.6 
30.0 
2.0 

14.3 
2.9 
0.3 
3.2 
3.8 
1 .o 
3.7 

2.2 
4.3 
0.4 
8.5 
1.6 
0 
3.9 
2.8 
8.1 
0.4 

1.3 
0 
0.8 

Riga 
No. of hlajor 

Concept C o d e  

36 
237 

16 
113 
23 
2 

25 
30 
8 

29 

17 
34 
3 

67 
13 
0 

31 
22 
64 
3 

10 
0 
6 
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Table 19. Life science subject areas in the BIOSIS database 

Broad Concept Headings (CC) Subject areas (see bars on graphs, Figures 3-8) 

General General 
Laboratory animals 
Materials; methods; apparatus 
Microscopy techniques 
Clinical biochemistry Biochemistry 
Comparative bioechmistry; general 
Biochem- physiological H,O studies 
Biochemistry - gases 
Biochemistry - methods 
Biochemistry studies 
Tissue culture 
Biophysics Biophysics 
Replications/Translation/ Replications/Translation/ 
Transcription Transcription 
Genetics and cytogenetics Genetics 
Mathematical biology; statistical biology Mathematical bioloev 
Social biology; human ecology BehdviOUrdl biology 
Physical anthropology; ethnobiology 
Behavioural biology 
Ecology; Environmental biology Environmental b i o l o u  
Circadiunl rhythms, other cycles 
Soil science 
Subterranean research 
Nutrition Nutrition 
Food technology 
Dental and oral biology Dental bioloev 
Anatomy. Histology. general and comparative Anatomy 
Cytologv and cytochemistn, 
Chordate body regions .-himal ph\.siology 
Pathology. general and miscellaneous 
Physiology. general and miscellaneous 
Digestive system 
Nervous system 
Blood. blood forming organs. body fluids 
Urinluy system and ex-ernal secretions 
Respiratory system 
Endocrine system 
Reproductive system 
hluscls 
Bones. joints, connective and adipose 
Coelemic membranes 
Integumentary system 
Cardiovascular system 
Movement 
Radiation biology 
External effects 
Aerospace, underwater biological effects 
Sense organs. associated structures 
Pharmacology Pharmacology 
Chemotherapy 
Tosicoloev Torirolopv 
Developmental biology, embn.ology Developmental biology 
Neoulasms, neoolastic agents 
Horticulture Farming 
Forestry and forest products 
Animal production 
Poultry production 
Pest control; general, pesticides. herhicides 
Microorganisms, general hlicrobiology 
Bacteriology, general and systematic 
Morphology and cytology of bacteria 
Physiology/~iochemistn. o f  bacteria 
Genetics o f  bacteria and viruses 
hlicrobiological apparatus: methods and media 
hlicroorganism ultrastructure 
In vitro studies. cellular and suhcellular 
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Table 19. Continued.. . .. 

Virologv 
Medical & clinical microbiologv 
Food & industrial microbiologv 

hlicrobiologv. continued 

Disinfcction: disinfectants. sterilization 
Soil microbiology 
Immunology, immunochemistry Imunologv 
immunology, parasitological 
Allergy 
Routes o f  immunisation. infection and irumunitv 
Public Health Public health 
Public Health: Environmental health 
Public Health: Epidemiology 
Public Health: Microbiology 
Veterinan, science \.eterinary srienre 

" 

Paleobotany 

Botany, general and systematic 
hlorphology. anatomy, embryology 
Plant physiology, biochemistry. biophysics 
Economic botany, general 
Agronomy 
Pharmacognosy, pharmaceutical botany 

Palynology 
Plant sriences 

Pl1)Topatholog.v 
Parasitologv Parasitologv 
Chordata, general and systematic Zoologv 
Animal distribution 

Invertebrsta. general and systematic zoology 
Invertebrata, comparative phlsiology. morphology 
Invertebrate body regions 
Sanitary entomology 
Economic entomology 
Paleobiology 
Geological Periods 
Evolution 

Paleozoology 
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Table 20. Bioinformatics: range of life science programs available (GCG and 
EGCG programs listed by functional groups) 

Editing 
Fragment Assembly 

Mapping 

Comparison 

Database Searching 

Multiple Sequence Analysis 

Evolutinary Analysis 

Pattern Recognition 

RNA Secondary Structure 

Protein Analysis 

Nucleotide Analysis 

Translation 

Manipulation 

Display 

Sequence Exchange 

File Utilities 

Miscellaneous 

SeqEd 
GelAssemble 
GelStart 
GelPicture 

MapSelect 

DotPlot 
Nooverlap 
Findpatterns 
BLAST 
Segments 
Framesearch. 
FastaCheck 
PepAllWindow 
ProfileMake 
PlotAlign 
TProfileGap. 
Distances 
OldDistances 
CodonPreference 
Correspond 
SEdit 
EStatPlot. 
FoldRNA 
StemLoop 
HelicalWheel 
PeptideMap 
HelisTunlHelis 

DoDayhoflStat 
Melt 
Chaos 
BackTranslate 
Altrans. 
CompTable 
Assemble 
Figure 
EPublish 
EMBLToGCG 
FromEMBL 
PROSITEToGCG 
ToPIR 
ToPirAll 
Count 
Shiftover. 
Clearplot 
SetPlot 

Map 

Gap 

PepWheel 

SetKeys 
GelDisassemble 
GelView 
Gelstatus. 
MapPlot 
Prime 
GapShow 
Compare 

Names 
DBIndes 
WordSearch 
LookUp 
NewFetch 
PileUp 
ProfileScan 
PrettyBos 
TProfileSearch 
Diverge 

Consensus 
FitConsensus 
Terminator 
EWindow. 
“old 
Circles 
Isoelectric 
.Peptidesort 
PepCoil 
PepWindow 
Antigenic 
MeltPlot 
Polland 
Extractpeptide 
Translat 
Corrupt 

PlasmidMap 

FromIG 
GenBankToGCG 
ToBLAST 
ToStaden 
ToPrimer 
CVPt 
Shuflle. 
Detab 
PlotTest 

NewFeatures 
GelEnter 
GelAnalyze 
GelFigure 
MapSort 

FrameAlign 
BestFit 

DataSet 
FastA 
Fetch. 
Stringsearch 
TWordSearch 
PlotSimilarity 
ProfileSearch 
Prettyplot 
TProfileSegnlents 
GrowTree 

FitConsensus 
Frames. 
TestCode 
Palindrome 
Mountains 
Domes 
Moment 
PeptideStructure 
PepNet 
SigCleave 

BasePairPlot 

Examine 

Reverse 

I’ublish 

FromPIRr 
GENESEQToGCG 
ToFastA 
FromFastA 
ToTest 
Detab 
Simplify. 
DocLines 
Name 

GelMerge. 
Geloverlap 

Fingerprint 

Overlap 
EDiverge 

EQuickSearch. 
TFastA 
TSegments 
QuickMatch 
EQuickIndex 
Pretty 
LineUp 
ProfileGap 
ProfileSegments 
NewDiverge 

Composition 
Window 
Repeat 

PlotFold 
Squiggles 
Motifs 

PlotStmcture 
PepStats. 

CpGPlot 

PepData 

Sample 

Red 

FromStaden 
Reformat 
PIRToGCG 
ToIG 
FromGenBank 
OnrCase 
Replace 
EchoKey 

PepPlot 
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Table 21. Specialist life science services available via electronicx mail and/or the 
World Wide Web 

biocellerator blastgsnomenet blastncbi blitz blocks cbrgeth 
dflash fastaebi fastagenome fold.email geneid genn1ark 
grail I .3 grailgenquest motifgenomenet mpsrch netgene nnpred 
pirinfo predprot prodom pythia quicksearch tmap 
trnbase 

L 

Table 22. Public collections of ‘secondary’ life science data listed by 
directory name at the European Bioinformatics Institute 

3d-ali 
andfogen 
cutg. 
enzyme 
haenlb 
kabat 
Nl3d 
pdb 
prints 
rebase 
sbase 
tfd 
yeast 

Rhdb 
berlin 
dbEST 

ePd 
hamsters 
limb 
nrsub 
pdb-select 
prodom 
reflist 
seqanalref 
transfac 

SubtiList 
bio-catal 
dbSTS 
fans-ref 
hla 
lista 
nucleosomal-dna 
pir 
prosite 
relibrary 
smallrna 
transterm 

UTR 
blocks 
dssp 
flybase 
hssp 
methyl 
p53 
pkcdd 
PUU 
repbase 
srp 
trembl 

ace 
codonusage 
ecdc 
fssp 
imgt 
misfolded 
p53APC 
plmitma 
ras 
rldb 
stnde 
trna 

alu 
cpgisle 
embl 
haema 
journals-toc 
models 
parasites 
primers 
rdP 
m a  
swissprot 
XaY 

I 
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Figure 1. Number of life science publications from capital cities 
(1 995-1 996) 
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London 
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St Petersburg 

Tallinn 

Vilnius 

Riga 

Figure 2. Numbers of life science publications per head of 
population from various cities (1 995-1 996) 

"i 

i 
~ -I 

M l 

0 0.5 1 1.5 2 2.5 3 3.5 

Number of life science publications per head of population (~1000) 

- 53 - 
PE 166.915 



Strategy Life Sciences: Baltic Area 

Figure 3. Life science publications from London (1995-1996) 
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Figure 4. Life science publications from St. Petersburg 
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Figure 5. Life science publications from Berlin (1995-1996) 

Zoology 

Toxlcology 

U) Publlc Health 
V 
41 

h' 
Q Pharmacology 

3 
U) 

Nutrltion 

Mathematical blology 

c 0 
Q 
V 
U) 

Genetics 

Farmmg 
.- 

'c 
Q Developmental btology 

-I Btophysics 

Behavloural blology 

Anatomy 

P 
-0 
b 
" 
" I. 
:n D - 
D . 
F D 

-0 

e - - 
I 

I 

2 

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 

Number of Major Concept Codes Cited 

- 56 - 
PE 166.915 



Strategy Life Sciences: Baltic Area 

c 
U 
Q) 

3 
v) 

F 

Q) 
0 
C 
Q) 
U 
v) 

.- 

c Q) 

Figure 6. Life science publications from Tallinn (1995-1996) 
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Figure 7. Life science publications from Vilnius (1995-1996) 
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Figure 8. Life science publications from Riga (1995-1996) 
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APPENDIX 111 

LIST OF INTERVIEWED EXPERTS (SECTION 6.1.) 

Bachelier, R., Executive Director 
Fed. Ministry of Research and Technology 
Berlin - Bonn-Bad Godesberg, Germany 

Byrne, J.J., Ph.D., Associate Provost for Research 
TUFTS University 
Boston, U.S.A 

Chuchlovin, A.B., Dr. D., 
Chief BMT Dept., Research of Oncology, 
CAMT 
St. Petersburg, Russia 

Dessau L., Dr., 
Chief Ost-West-KooperationsZentrum 
Innovations-Zentrum Berlin Management GmbH 
Berlin-Adlershof, Germany 

Hafkesbrink, J., Dr., Head of Office 
OST-WEST-Agentur - Gesellschaft fur know-how. Technologietransfer mbH 
Essen, Germany 

Makarewicz, W., Prof. Dr. (Dean) 
University of Gdansk 
Faculty of Biotechnology 
Gdansk, Poland 

Natochin, J., M.D., Professor of Comparative Medicine 
Sechenov Institute of Evolutionary Physiology and Biochemistry 
Russian Academy of Sciences 
St. Petersburg, Russia 

Pronk, J., Central and Eastern European Advisor 
European Business and innovation Centre Network 
Brussels, Belgium 

Raetz, G., Ph.D., Manager 
Ost-West KooperationZentrum 
Innovations-Zentrum Berlin Management GmbH 

Schutt, Chr. B., M.D., Professor of immunology 
Ernst-Moritz-Arndt-University 
Greifswald, Germany 

Stavitsky, A.M., Dr. (Director) 
CS Trade Ltd 
Kaiiningrad, Russia 

Warnke, K., Ph.D. 
NRW Technology Coordinator, Central and Eastern Europe 
Dusseldorf, Germany 
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