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AN INTERNATIONAL CEZNTRE FOR

GENETIC ENGINEZRING AND 3I0QTEZCHENOLOGY
LOCATED IN MORE THAN ONE SITE

AN ANALYSIS OF QPTIONS 1




izht Le defined, and explores the impiications of

Tnis paper examines the possible wavs in which a mul:

a
in terms of costs, orzanization and administration, lagal consideraticns,

breadth, depth and 2ffectiveness of the work proerammes and the Cen
’ Iy

training Zunctiom.




I. STRUCTURAL ALTERNATIVIS TOR A MULT TLY-SITED I3GE

i the ICGE3 Locatad in 3 Siangls 3ize

1. The first and, originally, the cnly sitiag optium, was Zor the
ICGE3 o 2e located in 2 siagle site, with integrated o2search
,
development and training functions, Previous documentation’
discussed in detail possidla organizaticnal structures Ior such a
cenctre. The importances of haviang 3 "critical mass" of curtstanding
scientists znd technologists in one place, and the advancagess chis
coniers om the research, development and training Zunccions of zhe

Centre has been emphasized throughout.

2. The costs and organization of a singly-sited ICGE3 are hased on

the figure of 30 permanent sciencific and technical profassionals olus
26 post-doctoral fellows, and the administrative and service staffing
required to support an operation of that mzgnituda2. For the jurposes of

the comparisons in zhis analysis, the structure and c¢ast figurss as

w

most recently revised for a single centre ars used as the Dasis
upon which the nature of the components of a Singla centres are

determined and th=2 costs computed.

2. The ICGE3 Containing up to Four Facilicies, Zach with all

Functions of a Single Ceactre

3. For the purposes of th.s discussion, it is assumed that :the zaximum

number of sites would be four, reflecting the outstanding orfers

among the signatories to .he TCGEB statutes. This option specifias
four complece facilities, all under the ICGER administrative umbrealla,
with four times the staff, four times the cost, and the capacicry 2o

train four times as wmany people.

3. The TCGE3 Containing up to Four Facilities, but Zach Zmpnasizina

One or Two Zlements of the Work Programme of a Singlv-Sited Centre

4. Under this concept, each unit or campus would include all research
and development functions common to all applications of genetic

engineering, but instead of a work programme in several areas as envisioned

rt

for a siagle facilicy, each would emphasize a specific arsa of bio-
rechnology, perhaps one most appropriate to the e=xisting capabilities of
the host country of that site. ror example, one possible structure might
be a site in Trieste with a speciality {in the molecular engineering of
proteins, taking advantage of the computational expertise at :the
Incefnacional Centre ior‘Theqrgtical Physics, a2 facility im Thailand
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3. Overall, the size and costs of this version of the ICGE , whila
a0t an integer aultirle of those for a2 single site, would be supstantially

greater.

I1. GSPLITTING THE wCRKX PROGRAMME

A. Rationale for the Scientific Organization of the ICGES

and Selection of Work Programme Areas

3. At this point in the discussion, it is necess

arvy ts lock in scme
detail at the rationale for the scientific and technical portion af =he

ZCGE3 and the staff and equipment requirements it entails. I, indeed,

[

it is possibls to split the work programme intc different geographic
locations, how may this be done in a rational way so as to maxiniza anv

advantages and reduce any drawbacks?

7. Several previous documents have dealt with the work programme and

the organization of scientific departments, In the uriginal oroposal and

,
/

5
the documents prepared for the Belgrade Meeting)’ an organization Zor

the ICGE3 was oroposed consisting of chree scientific and technical
departments, (a) Molecular 3iclogy and Jiochemistry, (o) Microbiology

and Molecular Gemetics and (¢) an Advanced 3iotechnology Deparzment,
consisting of a pilot plant and large-scale farmencation and purification

activities. A "Bio-informatics' supporting department was also defined,

inctuding all library and computéf services. The work programme
originally suggested included six subdivisicas which included these
general information services, a range of wvery general methodologies, and
some specific, directad srogrammes. Whilé these proposed elaments all




have merit, they could, as written, logically form the organizational
divisions of the ICGEB. These proposals also contained some important

omissions, aespecially in the area of cell biology.

[¢9)

In a more recent analysis, in which the work programme was examined
from the perspectives of the structural organization of the ICGE3 and thea
breadch, depth and efficiency of the rasearch, develooment and training
functions of the centre, a somewhat different and more logical organization
of the scientific and technical departments emerged. The major divisions

include (1) Molecular Biolegy and Molecular Genetics, (2) Microbiology

o
and Molecular Genetics, (3) Immunology and Infectous Diseases, (%) Genetics,

Cell Biology and Biochemistry of Plants, and (3) ?rocess Development and
Manufacturing. The f£ifth category above is really the technology part of
biotechnelogy, and may be applied to any of the firsc four areas wh:czh

are primarily research, in order for the practical benefits to be realized.
Most of what was previously called Bio-informatics is incorporated into

the ICGEB as assential, information services.

3. These four subject areas plus bio-engineering technology are viewed
as fundamental to any research and development programmes covering all
facets of biotechnelogy. It is important for the ICGEB tc¢ have programmes
in each of these general catagories. Moreover, this breadth is
absolutely esseatial in order for trainees to gain experience in all of
the areas of biotecbnology and especially those relevanrt zo the needs of
developing countries. For example, the impor:zance of developments in
agriculture demands a division devoted to plants. A department of
immunology and infectous diseases would provide fundamental training

not only in the development of vaccines and treatment for tropical and
esoteric diseases, but training in momoclonal antibody techmnigques, which
today are of fundamental importance in nearly all areas of biotechnology.
Obviousiy, all four of the scientific departments overlap and are
interdependent to some degree. Few problems today are so simply

defined that they could be entirely addressed in one discipline, no

matter how its boundaries are drawn.

10. For example, the developwent of a malaria vaccine would entail a
great deal of basic molecular biology with regard o the isolation of
the appropriate DNA, its cloning and expression. The culture and

characterization of microorganisms is basic microbiology. A molecular




angineering department would need to be strongly interdisciplinary among
molecular biology, microbiology and large-scale production groups, in
addition to meolecular biophysics. If the molscules zo be engineered
were antibodies, then an additional partnership would be required.

The examples are endless. On the other hand, it is difficult zo find

a problem which would lie within any single disciplinary area

B. Essential Vs, Non-Essential Programmes

11. In spite of the extreme importance of having the full Lreadth

(1)

of the apbove disciplinaryv aresas available in one place in order for zhe
success of any one programme, it is still possible to separate certain
specialized programmes from each other. This can be done as long as

these activities fundamental to any programme are present in every site

of the ICGEB.

12, From a scientific viewpoint, then, the success of an agricultural
ennhancement project involving the cloning of pest resistance toxins in
the leaves ¢f a plant species but not the edibie root or fruit, would
not require the presence of a vaccine development programme. Nor would
a molecular engineering project demand the proximity of a plant bioclogy
group. From a training perspective, however, there would be more
limited exposure in a site concentrating on only one or a few areas,
unless the trainee were to move about among the sites, which has its

practical drawbacks.

13. Those scienzific and technical areas that are basic to all or most
programmes include what were referred to as technique development and
research services in a previous paper. These include expression vector
development, a DNA/RNA nucleotide sequencing laboratory, a polynucleotide
synthesis group, a proteia characterization and sequencing laboratory

and the capability for isolating restriction enzymes. A microbiology
laboratory with full culture and incubation facilities is also essencial
and must include a culture collection, although the straiuis in the
collection at each facility might differ depending upon the specific
projects undertaken.

/)

14, All sites would also require at least some automated fermentation
facilities for moderate scale=-up, although it could be possible to
allocate projects so that full-scale pilot plant and manufacturing
facilicies would be required at only one site. However, provision would

have to be made for transferring projects from other centres when ready
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to be developed into efficient, large-scale procasses. Ia practice, o

course, laboratory research in expressing efficiency and product yiald
overlaps process development. ?Physical separation would, zherefure, not
be desirable and would certainly slow down the overall development time

for any substance producad.

e

5. From the point of view of expense, the pilot plant facilities account
for more than half of the fixed costs of a centre at a single site; three
additional pilot plants would add at least USS 20 MM to the overall costs
of a four-site ICGEB, not including the specialized buildings which must

be buil: to house them.

16, Every site would require a main~rframe computer facility. Such
facilities are essential parts of the informacion and library facilities
and services and would need to be duplicated at every leccacion. Such
ajvanced computational capability is also indispensible to most scientific

research.

17, While not absolutely essential for all research orogrammes, it would
be nighly desirable that each rfacility nave some capacity in cell biology,
including both animal and plant cell and tissue cultuxe facilities. Again,
from a training perspective, these techniques are so fundamental to a large
fraction of the scope of possible activities in biotechnology, that it
would be remiss not to include them in a particular facility. Also,
vecause of the rapidly changing nature of knowledge and its applications,
it is expectad thatr the projects comwprising the work programmes of the
various sites would change with time, Therefore, it is far better to

build programmes and facilities that are able to accommodate change

easily.

13. In terms of persomnnel requirements, of the fifty scientists and
engineers in a centre at a single site, 17 could be designated as belonging
to essential programmes, To that number, one should add cwo
microblologists and two cell bilologists, as sssential., However, 8

of these l7 are associated with pilot plant and manufacturing activities
and two with plant biology. This leaves, then, a ainimum of 11

3cientists to run the basic techmical programmes to be duplicated in

all locations. To thouse figures, at least one bioengineer should be

added for fermentation technology, if only on a small scale, axcept

at the one site that would have a full pilot plant.
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9. To summarize, then, there would be three sites with 12 and ome with
19 scientirfic and technical personnel in predecesrmined roles. It then
beccmes a matter oL how to determine how many additiomal scientifiz

and technical professional slots each site could accommodate, and what

the scope and sub

(/]

tance of the work programme should be, within the

overazll resquirements of the ICGEB,

22. Let us first examine the facility containing the pilet plant. It
could presumably te in either a developed or a developing country. Trom
the point of view that a number of developing countrizas have large-scale
fermentation facilicies alre=ady, for biomass conversion and other
applications, but not auch experience in advanced industrial genetic
engineering, it might seem suitable to put such a facility in a developing

country.

21. The foregoing implies an administrative decision to provide
addicicnal skills (eg, gene splicing) tc a country ia order to enhancza and
make use of the level of industry already present. Here, the chances

of developing a more successiul industry from one of conventional
capabilities would be good, but the likelihood of opening new areas of

biotechnology would be low,

2Z. The opposite argument that is, to locate an advanced pilot plant in a

country with no such capability, is that it would introduce a new
technology in a geographical area where it did not exist before, rather
than reinforce a pre-existing capability. In either case, the demands
on a split location for extending the benefits of a wvariety of training
to those from all locations are great, sinca without some conscious
afforet, the four sites may become primarily local training facilities
rather than truly international ones, To the extent that each of the
four sites are still primarily international rather than naticmal.
facilities, the reasoning behind speciality facilicies especially
suited to the host country’s meeds and capabilities becomes less

valid.

23. With regard to those facilities without a large pilot plant, most
of the resources would be expected to be involved in research and
early stage development, rather than those aspects of biotechnology

directly relevant to establishing an industrial capability. While




the advanced projects carriad out provide a rich training ground for
the foundations of biotechnology, they would do lictle to help briag
them to practical fruitiom in the trainees’ home countries without
additional industrial experience, ihus, not onlvy would trainses in

a fragmented ICGEB receive a somewhat lass broad exposure to bie-
technology, approximately three quarters of them would miss out on an
aspect of fundamental importance to industrial development. This would
require some additional provisions to provide trainees with industrial

training, perhaps directly in established industries.

24, To possibly offset the above drawbacks, it is true that the overall
capacity for training of a four-site centre would be comsiderably
greater than for a single centre (albeit more expensive), If one
assumes forty (40) scientific and technical prorfessionals at each site,
then 128 trainees (32 at each site) could be accommodated at any .one
time, rather than 40. The =2ffectiveness of providing a uniform
(geogruphic, disciplinary and quality) benefit to trainees from member
nations is a potential problem, however, that must be faced when the

mechanism of the Centre'’s governance and administration is astablished.

C. Selection of Elements of a Split Work Programme

25. As the previous section implies, the selection of the research
programmes in a split as opposed to a single ICGEB requires taking into
account nct only a set of programmes of sufficient breadth, relevant

to the needs of member countries, but the exposure of trainees to
sufficient variety. In comparison with a single-~site centre, a
component facility may still be able to handle a relatively wide variety
of programmes. For example, without a full-scale pilot plant, a centre

of 40 scientists and technologists would have 28 peositions to be

distribuced among the research programmes selected., A single-site
centre of 50 scientists and techmologists with a pilot plant, on the
other hand, has approximately the same number to be distributed among
optional programmes, While it is important that at least one locationm
conducts a programme in plant genetics and cell biology, and omne in a
major area of microbial engineering (both deemed fixed in a single
centre), there still remains considerable room for breadth and
flexibility in a site with 40 instead of 50 professionals. In the
pllot plant site, there is correspondingly less, but still enough for

at least two very differert programme areas.




25, Of course, 40 is an arbitrary number and selected only for
illuscrative purposes. The number actually chosen will depend on manyv
indeterminace factors, including the funds available. Whatever actual
number is possible under such a structurz, a basic choice amust be made:
Does one try for the same breadth in each location as in a single
Ccentre, with perhaps one or two programmes curtailed somewhar, or does
one taxe advantage of the greater number of skilled persomnel that

can be supportad overall and concentrate on larger, specialized
programmes, one in each of the four sites, than could be donme with the
personnel and resources available to a centre if it were to bYe locared

at a siagle sice?




III. 'COSTS OF A MULTIPL=-SITED ICGE3

-

7. The concept cof an ICGEB established in up to four geographical
sites 1s based upon the assumption that this is how the maximum
benefit of che resources offered by each of the countries from which,
offers to host the ICGEB are currently outstanding, can be realized.
voviously, the number and size of the components of an ICGER will

depend upcn the resources available.

28. The following analysis of costs is provided as a guide to estimatiag
the scope of an ICGEB that it would se possible to create, once it is
known what resources are available, both initially and for the annual
operating costs of the ICGEB. The most recent figures estimated for

the costs of a single-site centre with a complement of fifty scientific

and engineering professionals are used as a point of comparison.

A, Land and Buildings

29. It is assumed chfoughout that all necessary land and buildings
will be provided by the host country of each individual site. It is
further assumed that host country offers include the construction of
the specialized facility needed to house the advanced pilot plant to
be installad at one of the sites, as well as any other specialized
accommodations necessary for certain types of equipment. Because the
costs of land and buildings will vary considerably depending om the
country, the portion of each offer for this purpose should be deduczed

from the total offer before available resources are estimated.
B. Fixed Costs

30. The fixed costs at all lecations include all laboratory equipment,
computer facilities, library equipment, books and back issues of
periodicals, computer software, office and laboratory furmiture, office
equipment, tools, shop equipment, and venicles. In general, most of
these costs are basic to any facility, even 1if the number of scientists
and technologists is to be reduced from 30 to 40 or even 35. The
principal variable, is laboratory equipment. Even there, most of

the equipment required for the ICGEB is basic to a variety of programmes,

regardless of how many people use it., For that reason, the only




significant variable cost is that of pilot plant equipment, accouanting
for more than half of the fixed costs of a centre at a single location.
A minimum estimate for such equipment, exclusive of the building
necessary £o house it, is USS 6 MM. In practice, especially at a

time ia 1984 or 1985 when the equipment might actually be orderad, it
is likely zo be more. For comparison, a l,3 cubic meter pilot plant
was constructad for a biotechnology company in the United States in
1982 for US$ 12 MM, including the specialized building aeeded to house
it. While construction costs in most countries would be somewhat lower
than in the United States, perhaps much lower in a developing country,
most of these costs are subsumed in the lands and buildings Zigures

and do not appear as part of the fixed costs of a pilot plant. On the
other hand, such equipment and its installatjon would cost significantly
more in a developing country than in a developed country near the site

of its manufacture, perhaps as much as 20% mora.

3l. Fixed costs are first shown for a singly-sited ICGEB, locatad aither
in a developed country or in a developing country. The figures shown in
Table I reflect the higher costs of =2quipment in a developing country.
The three right-hand columns of Table I show ccst estimates for the
three different structures of a multiply-sited centre described above.
For four sites each having all facilicies, the fixed costs are simply
two times those for a site in a developed country plus two times those
for fixed costs for a location in a developing country. The model of
four sites, each with forty scientific and technical professionals and
only one site having a pilot plant, includes a slight reduction in the
costs of general equipment and other laboratory equipment, but a
substantial reduction due to having only one major pilot plant. This
figure is offset somewhat due to the requirement that minimal

fermentation equipment will be required at all locatiouns.
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C. Personnel Costs

3i. Personnel costs were computad originally on the basis of the
Unitad Nations salary structure in 1982 plus a post allowance for
Vienna. The figures for a single location in a developed country

are taken ILrom the document cited previously  for a certre of 350
technical professionals and 209 employees total. The personnel costs
for a centre of the same configuration located in a developing ccuntry
are somewhat less due primarily to the lower post allowance for developing
countries. The figure in the second column of Table I for professional
and skilled salary costs are computed using the post allowance for
1ndia, vesulting in a reduction of approximately 257 compared to the
figures computed for Vienna. For Thailand, these figures would be
about 207 lower than the Vienna figures, In addition, approximately

50 workérs in jobs requiring skills readily available in every country
might be recruited from the host country. For developing countries,
this could mean personnel costs for these positions of perhaps only a
third of what they would cost in a developing country. Taxken together
and using these assumptions, the reduction in personnel costs for a
single-location ICGEB in a developing instead of a developed country

is US§ 1.4 MM or about 29%. If the host country could provide other
amenities, such as housing and transportation in lieu of part of the
salary, the cost burden to the ICGEB might be lowered esven further.

(It should be kept in mind, however, that these reductions are partially
offset by significant increases in both fixed costs and operating costs

for a centre located in a developing country,

33, The personnel costs Lor a four-site ICGEB, each of the size of the
Centre proposed originally, are a simple multiple of the costs for a
single centre. For four facilities of 40 scientific and technical
professionals in each, the costs of the scientific and technical staff
(l44 out of 209) are reduced by 20%. However, only a very slight
reduction of the administrative and support staff would be possible.
That is, within rather broad limits, nearly all of these other positions
are relatively independent of the number of technical staff. The
library will be the same, whether there are 40 or 50 scientists and
bicengineers., A machinist, security guards, a personnel officer and
dishwashers are still required, with about the same work load, even if
the scientific operation were reduced by half, Therefore, overall
personnel costs would be oply about US$ 3.4 MM lower than for 4 complete
:facilicies. |




D. Operating Costs

34. For a centre irn a single location, internal operating costs,
including the expendable supplies used by both the laboratories and
offices, equipment maintenance and repair, the costs of meetings,
journal subscriptions, will generally b~ on the order of 20 - 30%
higher for developing countries., One should perhaps also figure

in an intangible cost due <¢c delays, including experiments that musc
be repeated or cannot be done when planned due to the unpredictability
of receiviag crucial perishable reagents on time. However, it is

difficult to include such events in an accounting scheme.

35. For the various models of multiply-~sited centres, the internal
operating costs (other than personnel costs) are telated to the wumber
of personnel, but not proporticnately. The USS 2.7 MM reduction shown
for the operating costs of four sites with 40 technical professionals

at each is essentially all due to an overall reduction of 40 sciesntists
and bioengineers, plus the savings in supplies of operating only one
pilot plant instead of four. This is offset somewhat in all of the
multiple-site models by increased external operating costs, which would
be many times those of a single location, due to the increased necessity
for staff travel, telephone anc computer couferencing, and the

administrative complexity such structures would entail.

E. Training Costs

36. The figures shown in Table I for training are the indirect costs

of training and are assumed to be directly proportional to the number

of trainees, wherever they are located. This figure includes additional
supplies and audio~visual materials, the indirect costs of fncreased
laboratory space, and the additional costs of services provided to the
trainees by the ICGEB., The costs of the trainees’ stipends are

assumed to be borme by the sponsoring country or institution, concributed
to a training fund to be administered by the ICGEB to ensure a degree

of uniformity in the compensation and benefits :eceived by all trainee
scientists and engineers. The figures shown reflect the varying
capacities of the various models to train individuals, ranging from

40 at a given time in an ICGEB at one location to 160 at four

equivalern. sites,




F., Overall Costs

37. It should be kept in mind that the figures shown im Table I are
based upon many assumptions, any of which may be challsnged. Ia all
likelihood, all of cthe costs will undoubtedly be higher when the

ICGEB is actually astablished. The relative differances are the best
estimates one can make within the constraints of the assuvamptions

made. However, these figures shouvld be considered to be no more

than a first order approximation; it is simply not possible to o bettar
at this stage of planning. Thus a difference of 10% should not ke
considered significant, whereas differences of a factor of 2 or 3 are

significant.

38. The big differences occur when one attempts :o split the ICGEB
while preserving essential functicns and retaining a degree of breadth
in the work programme at each location., With four locations, each
concentrating on a speciality area, the costs of operation are more

than three times as high as that of a single, complete facility.




IV, THE EFFECTIVZNESS OF AN ICGEB IN SEVERAL LOCATIONS
IN MEETING ITS GOALS

39. Table II gives a roughly quantitative evaluation of the capacity
of the various models of the ICGE3B discussed in this analysis to meet
the objectives that have been set for it, and about which there has

D
T

IThe five catagories

(a )

been a general consensus from the beginning.
discussed include training, research, process and product development
and testing, information management, and the promotion of biotechnology.
The emphasis of the research and development programmes, training and
technology promotion is, of course, tc be upon the needs of developing

countries.

40. In all previous documentation, there has been a stress on excellence
in the professionals who will staff the ICGEB, and it is this starf

that will actually carry out research and the training of individuals,
The quality of research, development and training will, therefore,
largely be a reflection of the quality of the scientific and technical
staff. Thus one must evaluate the quality and depth of these functions
of the ICGEB in terms of the probability of attracting the best
scientists and bioengineers to the ICGEB under the various models

proposed.

41. It has always been assumed that a single, complete facility in

a developed country, supported by the local university and industrial
institutions, would be capable of attracting a staff of world-class
individuals, 3Before such an assumption is taken for granted, one
must also ask if there is a Director with the ability to organize and
bring together such an assembly of individuals, and whether all of

the c¢riteria that wcould attract these scientists and technologists

are present in the ICGEB proposal in whatever form it is presented to
the rest of the world., Can one really get crucial supplies easily
without customs delays? Can one get quick, efficient equipment service?
All questions of this sort must be answered affirmatively. So, the
location in a developed country does not, in itself, guarantee that
the world's best will flock to the ICGEB. Many additiomal assurances
would have to be made in advance, such as a continuance of financial
support for at least five years, the commitment of other outstanding
individuals to come to the ICGEB, thé cultural, educational and social
amenities important to the staff and their familles, and access to

their colleagues around the world,




42. Neverthelsss, it has been assumed that it would at lesst be
possible to meat these criteria and give these assurances in chose
developed countries that have tendered offars to host the ICGE3. It

is extremely important that attertion be paid to making sure that the
ICGEB is an appeaiing place for outstanding individuals to want o

live and work. Most of the peopls whom the ICGEZ3 would like to attract
already are very well situated ia terms of all of the above points.
They would have to bDe matched by the ICGEB and its location in order

to induce them to undertake such a major move.

+3. If we now consider the possible forms of an ICGE3, two sites in
developing and two sites in developed countries, the situation is much
different. Cepending on the attributas of the facility at each site, it

may well be possible to attract first-class professionals to the ICGEB.
Because the sites in the developing countries are associated with those

in developed countries as part of an ICGE3 umbrella, with frequent travel and
communicacion encouraged becween the sites, it mayv be possibla To attrace
scme excellent individuals tc sites in developing countries who might act
otherwise have come to a single ICGEB located only in India or Thailand.

This is, of course, speculation, and it is one part of this analysis which

is really very difficult to evaluate.

44. To offset this possible influence of a aultiple site structurs,

the diffuseness and dilution of the research programmes may actually
deter other excellent individuals from joining the ICGES. JAnother
question may be asked: Are there enough outstanding individuals in the
world willing to join an internmational centre to meet the increased
staffing requirements of a siting structure in several locations? It is
probably the case that there are not. At best, one may be able to have
one or pessibly two world-quality groups at each site, but not in al
areas at every location. This dilution effect would definitely work
against the self stimulating or synergistic effect of having a "critical

1A

mass'’ (to quote the original proposalz) of excellent people working in

one place,




45. 3Because of cthe lixmited size of a single-sitea ICGEB, the diversity will

always be somewhat limited and, therefore, can never bhe as gZreat as one wculd
lixe. In a amucltiple facility ICGE3, the total scope of programmes might
Dossipbly be gresacter. Howevar, in terms of the training of a siagle

ndividual, exposure o variety would not be zreatar.

)4

46. The real problem with the lack of diversity of traininrg comes with
the model with a pilot plant in orly jne location. Tarse-fourths of

the trainees would =hen he deprived uof axperience with the part gf the
ICGEB most germ-ne to the industrialization of biotachnology, unless a
programme of rotation among the varicus faciliries was undertaken. 3ut
this would have many other logistic drawbacks and impose an added strain

on the trainee and his or her family.

47. The same considerations with regard to the diversity of the training
programme also apply to the diversity of the research programme. Iz is,
however, less irportant to the scientist or technologist to have such

variety in 3 single location as it is to the trainee.

48. The capacity of the ICGEB to develop an effective programme in
process development and testing also is a reflection of the quality of
the bioengineers who can be attracted to the ICGEB. For this reason,
one would expect the 2ffort to be vecry 3zcod at a site in a developed
country. Perhaps the overall effort would be even better in a four-site
ICGEB with a pilot plant at each locatiom. This would, however, depend
on getting enough qualified people to staff all four facilities. There
1s at present, a shortage of skilled biocengineers, who are in great

demand orn the growing world biotechnology industry.

49. The importanr function of information management is critically
dependent on the existance of a good efficient communications aetwork,
as one finds in developed countries but rarely in developing countries.
The ICGEB is dependent on the quality of such services in the host site

and cannot create them, except with regard to its internmal functions.
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The problem becomes mere complex when tie ICGEB is fragmented among

four locations. Four complate centres could perhaps do as well as one,

making up for the separatiocn of activities by the increase in personnel

engaged in such matters. Since some of the sites would be located

where good communications facilities exist, its external functioms .

skould be abla co functiom effectively.

50. In order for the ICGEB to really live up to its oromise, it must
Se able zo foster the establishment of a local biotechmology iadustry
in 2t least some of the participating develcpiag countries. Qf course,
much of the success of this andeavor depends upon the commicment and
rasources available in the member country, once it decides how best to
use its ICGEB trained scientists and engineers. In this case, it is
difficult to chcose among the medels, except by virtue of the fact that
the four complete site model has four pilot plants instead of one. Tx
overall capacity tc promote local industrial developwment directly, at
leastc in the host countries, is probably somewhat greater in this chan

in the other proposed structures.




V. ADMINISTRATIVE AND ORGANTZATIONAL CCNSIDERATIONS

51. Perhaps the most striking, obvious diff=rerce between an ICGE3 at
a single location and one with several compeonents is in the
administrative complexities cresated bv such a division. If indeed the
ICGE3 is to be organized as a single international organization wit

a singla Director and Board of Governors, there are several perspectives
frem which one must analyze the administrative problems which would

ocgur.

352. The first is simply the case of administration. In order for the
organization to carry out its functions efficiently, it must be managed
in a well organized and effective way. Cxperience tells us that this
is not so easy even for organizations in single locations. Like most
of the matters discussed in this analysis, administration, too, depends
far more on the skills of the administrators than on a particular
organizational model. However, by separating an organizatior into sites
in four different countries, with different monetary systems, rates of
inflation, languages, levels of compensation, and with very many
fundamental cultural differences, the challenges to any administrative
system can be enormous. The ease of administering a single site is
unlikely to differ significantly, whether or not the site is in a

developed aor a developing country,.

33. In several sites, simply the communication barrier of distance is
likely to make it difficult to overcome a sense of isolation from the
sister components. It would be imperative for each site to have its

own semi-independent administrative organization, including a lahoratory
director or chief administrative officer responsible for operations at
each site. It should be possible to manage the day-to-day activirties

in this way without difficulty, Most difficulties will arise when co-

ordination of activities among the wvarious locatiomns is needed,

34. Periodic overall ICGEB intermal meetings, entailing additional
costs and travel, would probably be necessary, especially in co-
ordinating the training and extermal information functions of the ICGEB.
Obviously, organizing meetings, where people have to come from great

distances 'would be more complex,




55. Because of this increased complexity, the demands for am afficient,

well managed organization are much greater than for a single facility.

Without very careful planning and co-ordination of administrative

activities, there is a danger of a highly inefficient orgamization

developing with much administrative waste, duplicatiom, and the lack of .

xnowledge among th¢ various segments of what each other is doing.

356. Perhaps che most difficult administrative matter is that of

financial and monetary wmatters., In terms of ICGEB salaries, is there

co be a common standard against which all are to be measured, with
monthly adjustments at each site to reflect differences in exchange rates?
There is also the question of which employees might be recruited from

the local labour force. Should come or all be paid according to local
salary scales or should all employees be compensated according to

internmational organization standards.

57. A summary and comparative evaluation of administrative and

organizational demands are shown in Table III.

VI. LEGAL CONSIDERATIONS

33. Patents filed by the ICGEB should not pose a problem. Patents are
filed by one or more inventors, which can be persons or an organization,
in each country ic which patents ace sought, regardless of the nationality
or residency of the inventor. The assignee would, in all cases, be the

ICGEB in accordance with paragraph 2 of Article 14 of the Statures.

39. It may be mentioned that all sites of the ICGEZB will be treated

equally in accordance with Article 13 of the Statutes as regards

. lmmunity from legal process, inviolability of the premises, exemption

from caxacioﬁ including custom duties, privileges and immunities of
employees of ICGE3 and of representatives of member states, co-operation

with local authorizies of the host states on certain legal issues etc.




VII. SUMMARY AND CONCLUSIONS

n0. As the above analyses indicate, there are many perspectives Irom
which the advantages or disadvantages of a geographically-split ICGEB
might be evaluated. Is it possible to come to an overall recommendation?

Does one model offer overwhelmiug advantages over all others?
g g

51. As the foregoing discussions have pointed out, so much of the
success of any aspect of the ICGEB at any site will depend on the talents
of the individuals staffing and running the ICGEB, and their ability

to work together in a constructive way. Because these depend primarily
on human qualities difficult to predict in advance, one must make

certain other assumptions or look at the problem in different ways.

With the exception of costs, which can be estimated on a rational basis,

any comparisons are necassarily subjective.

5. First, one may assume that equivalent people are put iato different
situations and then may ask how much better or worse would they functionm
under these varying circumstances. Or, one may examine the demands on
the people in differing situations and ask what sort of person is needed
te perform outstanding or merely competently under each. FEither way,

one is faced with the conclusion that it is possible to achieve the
ICGEB's objectives under sny model, but that, overall, it would be more
difficult and most costly to achieve them if one were to try to establish

the ICGEB in several sites.,

53, It is within the realm of possibility that enough highly talented
people may be found to staff both the administrative and scientific

and technical positions at an expanded, multiple-site ICGEB. It is just
that it is much less likely than finding them and inducing them to come

to a single facility,




44, Ia arriving at a suitable course o follow,

Jne must consider not only what ICGER coniiguration and location(s)

may be possible and desirable, but under what arrangsment is the R
achisvement of the objectives which have been set and accerted the

most probabla. + is difficult encugn to establish a new organizatcion
under the best of circumscances. t is, therefore, imperative that the
most realistic way of establishing a highly functional ICGE3 most likely
to meet the objectives in view of the resources at hand, be the one

that is pursued.

65. (Clearly, a critical factor In ~he decision on location(s) is the
matter of financial resources. One must consider not only the outstanding
offers from potential host countries but consider whether or not the
resources from any or all of these offers wﬁll be fully available. The
multiple-site model was suggested as a means of utilizing more of the
offerad resources chan a small size would be able to do. 3ut to what

degree is chis premise valid?

56. what other sources of funding can be igentified for the continued
support of the ICGEB? Before the ICGEB will be able to begin its actual
existence and offer positioms to prospective staff members, the funding
over the first five years will have to be jdentified. People will simply

not accept positioms if their future is insecure.
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Table I *

COosSTS

(3]

B AT

1C EB
STTE

-

ICGEN AT POLUR

ITES (2 bC, 2

In A Developed

In A Developing

Cowplere Facilitiuo In All

Complere Faciditien Fuc All
Wasic Peogrvumu + Spectallty

Country Councry locations
Land And Builldings (Provided By ilost iiigh Low Very iligh Very litgh
Counkrics)
Fixed Costas USH MM . Cowmplete Pilor Plant In One
laboratory EqQulpwcnt. And Computer 10.6 12.6 46.4 Site Ouly 36.0
Libracy, Software 0.4 0.5 1.8 1.8
Cencral, Including Of{fico Equipacat, 1.0 1.1 4.2 3.6
furntture, Shop Equipment, Vehicles ete 7
Total Fiucd Costs 12.0 14.2 52.4 41,4

Pereonnel

(50 Scienttats And T¢chnologiste)

Aa Point Of Refercnce

50 Scicentiots And Technolog-
iote In Each Stce

40 Scilaontiote And Technoloy-
iets In Each Stte

Number
Professtonal Aad Techntical 159 4.0® 16.8 15.6
Non Professional 50 0.](3) 2.4 2.2
209
Total Personnel Cosca 6.3 4.3 N 21,2 17.8
Operating Coscs (fPer Year)
Internal, Including 2.7 3.2 )2.0 10.5
kescarch And Office Suppliecs, . Maintenance
Of Equipment, Hecting Coscs, Uttlities, »
Journal Subacriptions, Deprectation etc,
External, Including 0.2 0.5 2.0 , 1.8
Tcovel, Communication, Hatling, Princing /
ctc !
TOTAL OPERATING COSTS 2.9 3.7 14.0 / 12.3
14
Tralning Costw (Pcr Year) 40 Tratnecs Total Ar One Time 4) Trainees Ia Pach Site 32 Trainees In Each Site
Iaternal Costs Ouly 1.1028 1.128 4.5 3.6
(Trainec Stipends To Be Adaluletered /
By JICCLU From Asscssucnt Hade To Each / . ) . o
Sponsarling Country O lastitution And Do / ' ' !
Not Appeac Ja Thits Tablce) /\ \
!
TOTAL AKNUAL COSTS 10.325 9.125 v 39,7 33,7
{1) Basud oa 1982 figurcs for UM eulury atructurs and poust allowuncae for Vieana, .
1
{2) Bawscd on 1982 figurce for UN palary structure and poct allowance for India.
(3) Bascd on acasumption that local mon-profeastonal cuplo 20 would Lo pasd accordlng to local uoage ocales, ’

LD C)




Table 11

ATTAINMNENT OF
OBJECTIVES

ICGEB AT A

SINGLE SITE

ICCEB AT

Foun

S1TES (2 bDC, 2

LDC)

In A Developed Country

In A Developing Country

Cowmplete Centro

At All Sites

Complete Bosic Programs At
Al) Siteo + Specioltry

TRALINLTNG

Quality
Depth
Diverstty
Capacity/Yr

(40)

(40)

(160)

(128)

RESEARCH

Quality
Depth
Diverslty

Process And Product
Developoent; Testting

Informacion Hanage.sent

. Technology Promotion

[
L



“‘Table III

B AU O T £ KT U K AT S DA A TR SR - 20 0 A T R Ty TS S A L AR AL LB MM . Q)
- ADMINISTRATION AND ICGEB AT ONE STTE ICGEB AT FOUR STITES
- - ORGANIZATION

B TTTEMTIIWILETNARE L e S M TS ARG ] O 5 L £ '_rg}
In A Developed In A Developing Complete Center At Complete Rasic
- Country Country All Sites Programs At All Sites
| - And Speciality
- AL L GRS R I RIS RIS J MARSOREL ST RSO RTINS ¥ Ak il o L A L AL S K T
- - Ease Of 3 1 1
. Administration
: Comnunication: |
- ]
- Internal 3 0 0 .
, o
- - - - External -1 -1 !
i Meetings And
Seminars: )
Planning 3 .
] Co~ordination 2 0 0 1
-~ - { Travel 2 -1 -
- Financial 3 0-1 0-1
o Adnintstration
- - o a0 By A an T . - PR Pt
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