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Introduction

The EU (European Union) has recently, in December 2003, adopted a strategy against proliferation of WMD (weapons of mass destruction). In this it is pointed out, among other elements, that threat reduction programs should be expanded. Reductions of strategic nuclear weapons are currently under way and steps in the right direction have been taken with regard to the destruction of chemical weapons in Russia. There is therefore ground for optimism that now is the time for further positive advances as regards continued redirecting scientists and not least conversion of facilities of the former biological weapons complex.

In 1999, the EU adopted a common strategy on Russia and a Joint Action establishing a EU cooperation program on non-proliferation and disarmament in the Russian Federation. Under this program, cooperation projects are funded aiming at the destruction of Russian WMD. As yet, very few activities have though been proposed for the biological area in this framework. In contrast to the EU contributes 25 million euro per year to ISTC and STCU through the TACIS program. Many research projects in the biological area are funded through the ISTC (International Science and Technology Centre) in Moscow for which it is a requirement that scientists are former weapons scientists. 

Despite a decade of foreign cooperative threat reduction (CTR) support amounting to billions of USD, Russia still has a considerable NBC legacy left. Russia has also taken steps to improve security measures at facilities and adopted a more rigorous export control regime to combat proliferation of biological and chemical weapons know-how and technology. In many international forums, however, nuclear and chemical weapons have been given the highest priority, whereas initiatives relating to threat reduction support and conversion of the former biological complex have been given a much lower priority. 

The legacy of the former Soviet biological program

From the Soviet Union there is a legacy of a large biological complex consisting of R&D and production facilities. The Russian Ministry of Defence has several of its own facilities. One of these the Strizhi facility is to be demilitarized since several years and was supposed to be open for foreign investments. Biopreparat, an organisation that carried out some aspects of the program possessed production facilities located on Russian territory at Berdsk, Kurgan, Omutninsk and Penza. One was situated on Kazak territory at Stepnogorsk the Scientific Experimental and Production Base, (renamed in 1993 to Biomedpreparat), that has been dismantled. In addition however, production facilities are also found at other places. One is the Ministry of Agriculture's Pokrov Factory of Biopreparations in Vladimir oblast. The production plants together represent a large production capacity. The size of the former biological program and the number of facilities involved is still not clear due to the lack of information. Figures of 20-50 facilities have been mentioned.

The Soviet defence industry was based on the principle of redundancy resulting in the creation of in many cases oversized facilities, providing for a mobilization capacity. This also meant that production sites and research institutes could be duplicated. Another unique feature was that some facilities were located in isolated areas. The facilities were also social agents, organizing education, health and leisure. The break-up of the Soviet Union has resulted in the destruction of this structure why the individual facilities have had to reorganize their production network, e.g. find new partners, supplies and clients in order to convert. At the same time as they try to keep their skilled workers and make some profit.

The fall of the Soviet Union brought about vaccines shortages and a decline in vaccine quality in Russia of which improvements are now being made due to foreign investments. The Russian vaccine industry represents a huge capacity for production of bacteria and viruses, where the major part of the capacity appears to be in the facilities for veterinary vaccines. The standard of the facilities and equipment vary and during the last decade improvements have been initiated both at individual facilities and for the industry as a whole. It should though be mentioned that the majority of vaccine producers in Russia active during the 1990’s had though no connection with the former biological program of the Soviet Union.
 

Conversion and cooperative threat reduction programs

Conversion in the BW area is old, transfer of military technologies from BW facilities to the civilian sector including processes for production of antibiotics and vaccines began in 1990. But such transfers have been slow. Many facilities were seeking to commercialize ”spin-offs” from ongoing defence R&D. In some cases they have instead constructed new buildings and just use the know-how of the personnel. One other way has been to focus on the markets in the developing world. Some facilities have for the time being settled for only packaging and marketing Western generic drugs. Another limiting factor is that many of the former biological facilities were highly specialized in topics that did not have immediate civilian applications and sometimes produced inferior products.
 Due to these obstacles Western pharmaceutical companies have been hesitant to invest. One problem that should be mentioned is that in order to carry out pharmaceutical production for sale on the international market stringent quality control standards must be used such as Good Manufacturing Practices (GMP) and Good Laboratory Practices (GLP) These practices govern all aspects of production and these far exceeds what kind of standards used in former biological facilities. Such regulations are now being introduced in Russia and should be fully implemented in the production of medical preparations and pharmaceutical substances by 2005 and 2008, respectively.
 

The ISTC has emerged as the main multilateral source of funding specially for the biological area. A substantial part of the funding has gone to key institutes belonging to the organization Biopreparat. Even if the ISTC can be said to be successful, it must be remembered that the financial support has been fairly limited but is increasing, especially in the area of biotechnology. The expressed fears at the beginning of the 1990s that Russian WMD scientists and technicians would emigrate in large numbers have not materialized. 

The civilian facilities of the former Soviet biological program, under the organization Biopreparat, have been opened to foreign aid step-by-step. In spite of this, there is still a marked lack of knowledge about and transparency of the historical, present and future activities at these facilities subordinate to Biopreparat or other organisations. Foreign conversion has mainly been directed to redirect scientists, and only to a small degree to the huge production facilities in the former Soviet Union. One example, though, is the production facility in Stepnogorsk, Kazakhstan that is being dismantled. The total number of production facilities and how many of these are still operating is not known as no inventory has yet been carried out under the CTR-programs. There is a need for such an inventory and this is something the EU could initiate together with Russia.

The conversion of former biological facilities might be thought to be easier than for chemical or nuclear facilities due to the dual-use nature of biotechnology but the biological area presents unique problems. Transforming facilities into civilian businesses requires that they adapt to a system where cost becomes a major element of decision, where competitiveness ensures their durability, where competition is high and sales techniques are almost as important as the product itself, and where clients are numerous and changing. 

In a time with an increased cooperation in the fight against terrorism, protection against bioterrorism should be promoted. This could also be an area for the EU or bilateral European initiatives. The EU program on protection against NBC terrorism could be a vehicle to initiate cooperation. Joint R&D programs could be initiated to develop improved protection for civilian populations using know-how in the Russian bioterrorism protection and biotechnology sector. The EU could sponsor workshops and seminars where the bioterrorism protection and biotechnology communities could meet and discuss cooperation more in detail.  

According to Russian officials the threat of bioterrorism is real and increasing. Some concrete measures to counter bioterrorism have been taken by Russia. International contacts have been initiated with the US in this area. Already in 1997 the Russian Ministry of Defence and the Ministry of Health are reported to have identified a dangerous lag in Russia’s biological defence preparedness. This caused the Russian Government to launch a Pathogen Defence Program (Zashchita) for the period 1999-2005.
 The overall objective of the program was to develop means to protect the population and the environment against natural and man-made hazardous pathogens including issues of bio-terrorism. Among the primary tasks of the program was the development and improvement of diagnostics, prophylaxes and treatments, as well as the modernization of production facilities to manufacture the finished products. The program was ambitious embracing the work of 15 scientific-research institutes and approximately many other organisations. The program was reorganized in late 2001 and at least some of the different activities of the program were assimilated with other biotech research activities. 

Swedish experiences of support in the biological area

The first contacts were initiated as strict scientific cooperation on basic research topics concerning tularaemia between the Swedish Defence Research Agency (FOI), Division of NBC-Defence in the beginning of the 1990ths. This developed into bilateral scientific contacts and visits to Sweden for longer periods of some scientists. This was not done in connection with the ISTC but through other channels. A survey was also carried out by the Swedish Institute for Infectious Diseases and the Swedish Academy of Engineering Sciences of some vaccine production facilities in Russia. The aim was to find suitable facilities for vaccine production but this did not result in any cooperation at the time. It was first at the end of the 1990ths that projects in the framework of ISTC were being discussed. Projects have been carried out on biosafety between the Swedish Institute of Infectious Diseases (SMI) and the Institute of Applied Microbiology, Obolensk and the State Research Center of Virology and Biotechnology, Vector. In order to enhance and broaden cooperation Sweden initiated in June 2000 the 2nd ISTC Expert Workshop on “The increasing threat of infectious diseases”, organised by SMI and FOI sponsored by the Swedish Government in cooperation with the WHO. A bilateral visit in 2000 has also been carried out to the Institute of Applied Biotechnology in Kirov to discuss possibilities for potential cooperative projects. One example was the facility in Strizchi that was to be transferred from the Ministry of Defence and to be opened for foreign investments. An international conference was planned when the transfer had been completed but this has still not taken place. At the present time discussions are ongoing on projects concerning development of improved methods of diagnostics for smallpox between SMI and Vector. 

The lessons learned so far is that it takes far too long time to get a project started from the time it is being proposed. Even when a project has been agreed and funding is available there is still too long time before any work is being initiated due to a number of reasons on the Russian side. This has also meant that the Swedish Institutes are hesitant too get involved due to these time lags which means that the proposed research topic is no longer as appropriate why a new application would be required. It is important to speed up the planning and funding process. Another point is that threat related activities or initiatives have so far attracted limited interest in the Swedish scientific community except from specialists. The size of funding has so far been very meagre in the biological area why it has limited impact on the problem as such and is sometimes disregarded by the Russian side because of this.   

Conclusions

Today the proliferation of weapons of mass destruction to states or non-state actors, know-how, technology and materials is a major threat that only international cooperation can prevent. The collapse of the Soviet Union with its large WMD legacy and the rise of a more active and global terrorism are of major concern. Therefore international cooperation is essential. It is also important to positively engage the biotechnology industry in participating countries in this work. The leaders of the G8 countries took an important step in the right direction at the Kananaskis summit in Canada in June 2002 by adopting a G8 Global Partnership against the Spread of Weapons and Materials of Mass Destruction. This placed the questions high up on the political agenda. One drawback, however, is that this initiative mainly concerns the nuclear and chemical sectors. 
The transformation from a passive support recipient to an active partnership means that Russia should have a greater role in planning and execution of threat reduction activities. This also means that Russia must be convinced that the biological area is of concern and must be a priority. A new CTR partnership can develop and provide new opportunities for all involved. Strategies are needed for limiting and achieving the conversion of the biological infrastructure, develop list of priorities and ensure that the threat reduction activities can be sustained even after assistance programs are reduced and eventually terminated. Russia’s and NIS’s WMD infrastructure remains a prime target for those interested in illicitly acquiring weapons, material or know-how.

Many Russian and NIS civilian facilities that still possess dangerous pathogen culture collections and dual-use production equipment have received limited outside assistance. Institutions needs help to make long-term transitions from military related work to focusing on civilian applications. The most practical avenue for this new effort would be to channel increased contributions through the ISTC for use on biotechnology and life sciences programs. Commercial opportunities should increasingly be identified and exploited. Help is needed for example with realistic business plans, identify viable products, identify markets and provide training. There is a need for help with evaluating and see the commercial potentials in proposed projects and help in marketing products. A very positive step is that the US State Department has initiated a Bioindustry Initiative.
 For specific R&D questions or topics centers of excellence could be established. In a time when the focus is on fight against bioterrorism, R&D programmes could be initiated to develop improved protection for civilian populations using know-how in the bioterrorism protection and the biotechnology sectors. 
There is a need to get the Russian management at facilities more actively involved and working towards the same non-proliferation aims. One way could be to develop conversion projects with counter-terrorism objectives like measures to prevent and protect against bioterrorism. Part of this could be projects focusing on to develop rapid identification and  medical counter-measures or support basic research on priority pathogens. The EU or member states could take initiatives to sponsor workshops and seminars where the biotechnology industry and bioterrorism protection communities could meet and discuss cooperation more in detail. A positive step in the right direction was taken in November 2003 when an international workshop “Building Global Partnership for Bioproliferation Prevention: Current Status and Future of Russian Biotechnology” was organized in Como, Italy.

The EU could develop proposals for conversion that would focus more on long-term sustainability of the support activities. There is a need for more action and discussion on how to address the long-term issues.
 
 So far, the European funding has focused mostly on nuclear safety and destruction of chemical weapons with smaller amounts provided for other threat reduction efforts. The most promising avenue would be an expansion of funding for cooperative threat reduction under its Common Security and Foreign Policy (CSFP).

It is essential to find areas of mutual benefit where the vast knowledge base in Russia and the NIS (Newly Independent States) could be directed to specific areas that could also be commercialized in a number of years. The Russian government recently identified biotechnology as a target industry for the 21st century. This could provide a commercial platform for former biological facilities that could help to address the critical gaps in healthcare, and support the development of innovative medical techniques. A clear strategy is needed from western partners on how to reach the proliferation aims so that cooperation is well focused on the areas of technology or institutes of most concern.
One way forward could be to involve the Swedish and the rest of European biotechnology industry in an outreach activity together with Russian biotechnology industry to, from a commercial and partnership approach, look at the business opportunities. There is a need to create a forum for discussion of related issues that could be initiated by the EU or NGOs. It is in the interest of the biotechnology industry to become more engaged on issues of safety and security.

Recommendations for further action:

- The biological area should be put higher on the agenda for continued threat

   reduction support.

- The increased threat reduction support should be part of a long-term strategy involving

   financial and political commitment on both sides to improve confidence-building and

   commercial collaboration.

- Strategies are needed for limiting and achieving the conversion of the vast Russian 

   biological infrastructure and identify prioritised activities. The support should be well

   focused on the areas of technology and institutes of most concern.

- The aim should be to elaborate conversion activities on a commercial basis for long-term

   viability and self-sustainability. This includes elucidation of areas of mutual benefit to the

   cooperating partners, identification of commercial opportunities and viable products,

   elaboration of realistic business plans, identification of markets and provision of training.

- Western and Russian/NIS biotechnology should be more actively engaged. Biological threat

   reduction has hitherto focused almost solely on redirecting scientists. An increased effort

   should be made to convert biological production facilities.

- An inventory of biological production facilities in Russia could be made to evaluate their

   potential for biotech commercial activities.

- The EU could also initiate cooperation with Russia within the field of bioterrorism 

   protection and consequence mitigation. The EU could sponsor workshops and seminars

   where bioterrorism protection and biotechnology communities could discuss cooperation 

   in more detail.
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