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AN INTERNATIONAL CENTRE FOR
GENETTC ENGTNEEZRING AND 3IOTEICHENOLOGY
LOCATED IN MORE THAN CNE SITE ,J

AN ANALYSIS OF OPTICNS .
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T. STRLUCTURAL ALTIRNATIVES FOR A MULTIPLY-3ITZD IIGE3

L.

—mm——

: The first and, origimally, zhe 2nly siting optiom, was Zor zhe
IC3E3 £o0 Se locazed in a

davelopment and training Zunctions. Pravicus decumentation T nas
discussed in derail possibla organizational strucsturas for sulh a2
cantre. The importance of having a "critical mass' of outstanding
scientrists and t2chnologists in one place, and the advantagss Inis
sonfars on the research, development and training Iunctioms of th
Centre has se=2n emphasized throughout,

2. The costs and organization of a singlw-siced ICGE3 ara >ased on

the figure of 30 permanenc scientific and tacnnical professionals plus
26 post-dectoral fallows, and che administrative and service stafiing

requirad tc support an operatiom oL that magnitude. IZor the jurposes oI

the comparisons ia this analvsis, the structura and cos: figuras as
. . . b . s
most recently revised far a single centre are used as the casis

upon which che nature of the components of a single centre ars

detarmined and the costs computed.

2. The ICGE3 Comtaining up to Tour Facilities, Zach wich all

Functions of a Single Centre

s assumed zhat :he aaxigpum

[

For the purposes of this discussion, it
aumber of sites would be four, reflecting cthe outstanding offers
among the signatories to the ICGEB statutes. This ootion speciliies

four complete facilities, all under the TCGEB administrative umbrealla,

with four times the staff, four times the cost, and the capacicy 2o

(2]

rain four times as many people.

3. The ICGE3 Containing up co Four Facilities, but Zach Zmphasizing

One or Two Elements of the Work Programme of a Singlv-Sited Centra

/

4. Under this concept, each unit or campus would include all research

and development functions common to all applicatioms of genetic
enginearing, but instead of a work programme in several areas as 2nvisioned
for a single facility, each would 2mphasize a specific area 0of bilo-
technology, perhaps one most appropriatz :o the existing capanilities ot
the nost country of that site. For example, cume possible structure miznt
be a site in Trieste with a speclality in the molacular angireering of
oroteinsg, taking advantage of the computational asxpertise at the

International Centre for Theoretical Physics, a facility in Thailand




specializing in tropical disease vacciaes, one2 iz India comcentratin

[¥%}

larze-scala Zermentation, drocess develooment and the
siz2 of =zhe onlv piloc plant among the four, 2nd one in Spain concentzazing

snaricallv-sngineared pharmaceuticals. Many ocher optiosms ars, o

_surse, Dossidla with cemiras specializing in twe instead oI one arsaz,

crop improvement, avdrocarbon microbiolcgy, the development ot

veniclas aighz be othar instances wherz Iiers would Se i z2ograpnizal

orefarence Zor concentrating & specific programme in 4 particuiar sits
3. Qrerall, the size and cests of this versioo of che ICGE3, while

not an intager anultinle of those for 2 single site, would ©2 substantiaily

reater.

II. S3PLITTING TEE WCRK “RCGRAMMI

A. Rarionmale for the Scientific Orzanizatiocn of the ICGE3

and Selection of Work Programme Areas

3. At this point iz the discussion, it is necassary o locx in some
datail ar rthe raticnale for the -cientific and techmnical portion 3I the
TCGE3 and che staff and equipment requirements it emtails. II, indeed,
iz is possibla to split the work programme into diffarent zeograpnical
locations, how may this be dome in a rationa’ way S0 as to maximize any

advanrages and reduce any drawbacxs?

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

the organization of scientific departments. Ia the original sroposal and

. 2, 3 , . -
the documents prepared for the Belgrade Meeting]’ i arn organizaction ot

the TCGE3 was onroposed consisting of three scizntific and zechnical
departments, {(a) Molacular 3i~logv and Riochemistry, (5) Microbiclogy
and Mcolecular Genetics and (c) an Advanc2d 3iotechnology Department,

sonsisting of a pilot plant and large-scale fermentation and purification

activiries. A "Bio-informatics'' supporting departzent was also defined,

including all library and computer services. 1he wOTx programme
orizinally suggestad included six subdivisicns wnich included these
eneral information services, a range of very general methodologies, and

some specific, directad programmes. whila these proposed 2lements all




have meric, Chey could, as written, logically Zora the organizazcional

omissions, especially in the area of cell biclogy.
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of the scienciiic and technizal departmencs emergad. The aaior divisions

PR

include (1) Molecular 3iology and Molacular Genmstics, (27 Microbiology

and Molacuiar Genetics, {3) Immunologzy and Infectous Diseasaes, (&) Genezizs,
Cell Biology and 3iochemistry orf Plancs, and (3) Process Development and
Manufacturing. The fifth cacagory above 1s veally the technolcgy parc of
biotechnology, and may be applied to any of the Ifirst four araas winich

are primarily research, in order for the practical benefits Zo be realized.
Yost Of what was oreviously called Bio-infoarmatics i3 incorporatad into

zhe ICGE3 as 2ssential, informacicn servizas.,

3. These Lour sudject areas plus Dio-engineering tscnnclogy are viewed
as rundamental to any research and development programmes covering all
facets of biotechneclogy. It is important Zor cthe ICGE3 co have programmes

in each orf cthese general categories. Moreover, this breadch is

(a}

absolutely assential in order for trainees Zo gain experience in all of
the areas of plozaechnology and especially those relavant £o the needs af
developing countries, For example, the importance of developments in
agriculture demands a division devoted to plants. A department of
immunology and inZectous diseases would provide Iuudamental trainin

2
or tropical and

rn

not only in the develooment of vaccines and treatment
esoteric diseases, but training ian moncclonal antibedy technigues, which
today are of fundamental importance in nearly all ara2as of 5Siocachnclogy.
Cbviously, all rfour of the scientiZic deparzments overlap and are
interdependent to some degree. Few problemse today arz 30 simply

defined that they <coulu be entirely addressed in one discipline, no

matter how its boundaries are drawn.

1. For examplz, the development »f a malaria vaccine would 2atail a
Zreat deal of basi: moleczular bilology with regard zo zhe isolaczion of
the appropriate DNA, its cloning and expression. The culture and

caaracterization of microergaunisms 13 basic micrepioloTy. A molecular




zngincoring d2pariment wonld nead o bHe stronzglvy intardisciplinary among
) s . - - 5 ; .
molacular 5iology, microbislogy znd large-scala production zroups, in

addirion zo welacular biophvsics. I che molaculas =o be 2nginesrad
were an:ibodies, then an addicional 2artaership would be ragquired.

ndless. ©Cn the other hand, 1z is difficulc =o Zind

1]

The 2xamplas ars

a problem which would 1is within anv single disciplinarv area.

B. Essencial Vs, Non-Essential Programmes
L1, Ia spite of the extreme impor:tance oI naving the full 5Sraadth

nary areas availabls in cne place in ordar IZor zhe

T8

Jf cthe abcve discipl
success OL any one programme, it is still possidbl2 to segarats certain
specializad programmes Zrom each otier. This can be done as long as

those activities fundamental £o any programme are prasent in ev:ry site

of the ICGEB.

2. Frem a scientific viewpoint, then, the success of an agricultural
enhancement project imvolving the cloning of pest rasiscance toxins in
the Leaves of a plant species but zot the adibla root or Iruis, would
not require the presence of a vaccine development programme. YNor would
a molecular engineering project demand the proximitv of a plant biology
group. rrom a training perspective, nowever, thers would be aore
limited exposure in a size concentrating on only one or a few areas,
unlass the trainee were to move abcut among the sitss, wnich aas its

oractical drawbacks.

13. Those scientific and technical areas that are basic to 2ll or most
orogrammes include what were refarred to as technigue development and
research services in a previous paper. These include expressicn vector
development, a DNA/RNA nucleotide sequencing laboratory, a polynucleotide
synthesis group, a protein characterization and seaquencing laboratory
and che capability for isolating restriction enzymes. A microbiolegy
laboratory wicth £full culture and incubation facilities is also essential
and must include a culture collection, although the strains in the
collection at each facility might differ depending upon the specific

projects undertaken.

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

nave to be made for transferring projects from other centres when ready




aparatary Tasearsh in axnregsing arficiency and product viald

overlaps process development. 2hvsical separactionm would, zhereiors, not
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rzainlv slow down the overall devalooment cime

Zor mcre than nail of the fixad zosts of a centre at a siagle site; :Zhrse
additional pilot olants would add at leasz USS 20 MM to the cverall costs
of a four-sitze ICGEB, not iacluding zhve specializad buildings which aust

be Suilz 0 acuse them.

14, Zvery site would raquir2 a main-rframe ccmputar facility. Such
facilities are essential parcts of the informaticn and library facilities
and services and would need to e duplicataed at every location. Such

advanced computational capabilitv 1s also indispensible t£o most scienrific

research.
©7. Wwhile not absclutely essencial Ior all research drogrammes, it would

Je nighly desirable cha:c 2ach facility have some ¢

a
including both animal and planc cell and tissue culture facilities. Again,

rom a training perspective, these tachniques ars so fundamental to a large

[al)

fraction of the scope of possible activities in biotachnology, that it
would De remiss not to include them in a particular facilitcy, Also,
secause of the rapidly changing nature of xnowledze and its appiications.
it is expectad that the projects comprising the work programmes oL the

varicus sites would change with time., Therefore, i: is Iar

LR
5T
G

Detrtea
build programmes and facilicies that are able to accommodate change

easily.

13. In terms of personnel requirements, of the f£ifty scientists and
engineers in a centre at a single sice, L7 could e desizna=zad as Selonging
0 assencial programmes. To that number, one should add <wo
microbiclogists and two cell biologists, as essential. HYowever, 3

of these L7 are associated with pilot plant and manuZfaccuring activities
and two with plant biosogy. This leaves, then, a minizum of [l

scientists to run the basic technical programmes to be duplicated in

all locations, To those figures, at least one bdiocengineer should be

added for fermentation technology, if only on a small scale, 2xcept

:t the one site that would have a full pilot planc,




S sucmariza, then, rhera would be zhree sizes wizth 12 and one wizh

.9 scientific and cechniczl perscnnel in pradetermined rolas 1% then
secomes a nactier of how o detarmine now zmanys additionmal scienzific

cilizy conzaining the p2ilaz pianc. Iz

e

22, Let us first examine the I
zould presumably be in =2icher a developed c¢r a developing countrv. Trom
the point of viaw that a number of developing countrias have large-scals
Zermencaction Zaciliziss alr=ady, [or Hiomass conversion and ocher
apolications, but not much axperienca in advanced industrial genetic

ol

engineering, it might seem suitable to put such a facilitv in a developing

Ii. The foregoing implies an administracive decisionm to srovide

"
.

Licing) to a country in cordar IO =2nhanc2 apnd

u
o

addicional skills (2g, zZene st
make use of the level of industry a.ready present. Here, the chances
of developing a more successiul industry from one of conventional

capabilitiss would be zood, but the lixelihood oI opening new arsas of

biotechnology would be low.

22, The opposite argument that is, to locate an advanced 2ilot plant in a
country with no such capabilicy, is tha: it would introduce a new
technologv in a geographical area where it did not exist hefore, rather
than reinrforce a pre-~existing capability., Ia either case, =he dezands

on a spliz location for extending the benefits of a varietv of training

zo those from all locations are great, since without some conscious

effort, the four sites may become primarily local training facilities
rather than truly internarcional ones, To the exteat that 2ach of the

our sites are svill primarily internationa' rather than natiomal

rn

facilities, the reasoning behind speciality facilitiass 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 2xpectzd to be involved in research and
2arly stage development, rather than those aspects of blotechmology

directly relevant to establishing an industrial capability. While
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the adwvancad odrojects carriad cut provide a rich training zround Zor
tha Zoundatioms of hiscachnology, they weuld do lictle t©o helo bring
them to practical fruition in the trainess’' home countriss withous

addicicnal industrial experienca. Thus, 20t only would trainess iz

Technology, approximately chree guarters of them would miss onut 2n 2n
aspect ol Zundamencal importance to industcrial development. This would

raquira some addizional provisions %o provide trainess wizh induscrial

o pcssibly sZfset the above drawbacks, 1t 15 true fhat che 2varz’l
four-site centre would be consideradly
grzater chan for a single ceatre (albeit more expensive), If cne
assumes forty (40) scientific and technical proressionals at each sizs,
then 128 trainees (32 at each site) could be accommodated at any one
zime, rather than 40. The 2ffectiveness of providing a uniform
sograpniz, disciplinary and gquality) senefic <o trainses Ifrom zember
nations is a pota2ntial osuoblem, however, that aust de facad when :the

mechanisa of the Centre's gzovernance and administration is escablishad.

C. Seleccion of EZlements of a Split Work Programme

-

25. As the previous section implies, the selection of the rasearch

srogrammes in a splitc as osoposed to a single ICGEB requires taking into

account not only a set of programmes of sufficisnt braadth, relevant
to the needs ¢f member countries, but the exposure 0f trainees to

us
=
(a1}

ficient variety. In ccmparison with 2 single-site centre, a

component facility mav still ve 2ble o haudle a relatively wide variazy

o
(a1

programmes. ror example, without a full-scale pilot planz, a centre

rey,

40 scientists and technologiscs would have 28 posisions to be

(SN 6]

istributed among the research progrommes selactad, A single-site

entre of 30 scientists and techmologists with a pilot olant, oo the

[g)

other nand, has approximately the same number to be distributed among

optional programmes. While it is important chat at lzast one location

i

-

conducts a programme in plant genetics and cell biology, and one in a
major araa of microbial engineering (both deemed fixed in a singls
centre), there still remains considerablz room Zor breadth and
flexibility in a site with 40 instead of 30 professiomals. In the
2ilot plant site, there is correspondingly less, but still enougn for

at least two very diffarert programme areas.




~5. Of course, 40 is an arbicrary aumber and selactad only Zor
illuscrative purposes. The nuzber actually chosen will depend on manvy
indecerminace faccors, including the funds avalliacls= whatsver aczual

Does one try Zor che same breadth in each locaticn as in a singie
cencre, With perhaps one Or Lwo Prograrmes curtailed somewhal, OT
sne taxe advancaga of the greater number Of skilled personnal cthat
can be supported overall and concantrate on larger, specialized

1d 2e done with
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srogrammes, one in 2ach of the four sit

sersonnel and rasources available

at a singla site?

the

=3 & cencre if it were Co De locatad
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depend upon the resourcas available.

The following analysis I costs 1s provided as a

qe scope of an ICGE3 that it would de s0s8sibls co creata, 2ne2 It is

<mown what resources are available, both initially and for che annual

operating costs of the ICGEB. The most recent figures estimatad Ior

Q
(w1

the costs a single-site centre with a cowmplement of fifzy scisncific

(&1}

and engineering professicnals are used as a point of comparisen.

A, Land and Buildings

29. I: is assumed chroughout that all necessary land and bHuildings
will be provided by the host country of 2ach individual site. II i3
further assumed zhat host country offers include the comstruction oz
the specialized facility needed to house the advanced pilot plant o0
e installad at one of the sites, as well as any other specialized
accommodations necessary for certain types of equipment. 3ecause the

land and buildings will vary considerably depending on the

rn

coSt3 ©
country, the portionm of each offer for this purpose should »e deductad

from che total offer before available resources are estimacad.
3, Fixed Costs

30. The fixed costs at all locations imclude all laboratory equipment,
computer facilities, library =quipment, books and back issues of
periodicals, computer software, office and laboratory furnicure, orfice
aquipment, tools, shop equipment, and venicles., In general, most of
rhese costs are basic to any facility, even if the number of sciantists
and technologists 1s to be reduced f£rom 30 tc 40 or even 35. The
principal variable, is laboratory equipment, Zven there, most ot

the equipment requirad for the ICGEB 1s basic to a variety of programmes,

regardless of how man eile use it. ~For that reason, the onl;
I




significant variabla cost is that of pilot plant equipment, accounting
for meore than half of che fixad coscts of 2 cantre at a sing
A minimum estimaca for such equipment, 2xclusive of :the building
nacessary to house ic, is USS 5 WM. In practice, espec_ally ac

a
ime ia 1934 or 1385 when the equipment z:ight actua..ly be orderad, i:

1932 for USS 12 MM, including the specialized building needed zo house

irz. ‘while comstruction costs in most countrias would be somewhant lower

chan in the Uniced 3Staces, perhaps much lower in a davelcping country,
most of these costs ars subsumed In the lands and buildiags Zigures

and do not appear as part of the fixed costs of a pilot plant. On the

=]
(al
-

significa

mn

other hand, such equipment and its installation would cos
more in a developing country than in a developed countryv near the sita

of its manufacture, perhaps as much as 207 more.
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3L, Fis firsc shown for a singly-sited ICGEB, locatad 2ither
in a develoned country or in a developing cou

Table I reflect the higher costs of equipment in a developoing countrv.
The cthree right-nand columns of Table I show cost estimates for the

three different structures of a multiply-sited centre described apove.
For four sites =2ach having all rfacilities, the fixed costs are simply

two times those Zor a site in a developed country plus two times those
for fixed zosts for a loccation in 2 develeoping country. The model of

four site ach with forty scientific and technizal professionals and

w
L

>
only one 3ite having a pilot plant, includes a slight reduction in th
costs of zeneral equipment and other laboratory equipment, but a
substantial reduction due =0 having only one major pilot plant. This
figure is offset somewhat due to the requirement that minimal

fermentation equipment will be requirad at all lccations.




32. Personnel costs were computad originally on the basis of tha
Unizad Nations salary structure in 1932 plus a3 post allowance fov
Vienna, The riguras for a single location in a developed countzy
are tagen “rom the document citad previously™ for a certra of 30
tacanical orofessionals and 209 employees tctal. The cersonnel costs
Ior a centre of the same conrfiguration located in a developinz countr
are somewhat less due primarily to the lower post allowance Zor developing
councries. The figure ia the second columm oif Table I for proifessiocnal
and skillad sala.y costs are compuced using the pos:t allowance Zar

India, resulting in a reduction cf approximately 257 comparad zo the
figures ccmputed for Vienns. For Thailand, these figures wculd be
about 20% lower than the Vienna figures, In additcion, approximatelv
50 workers in jobs requiring skills readily available in every counctry
might be. recruited from the host country, For developing countzies,
this could mean personnel costs for these positions of perhaps only a3
third of what thev would cost in a developing country. Takan zogecther
and using these assumpticas, the reduction in personnel costs for a
single-location IZGEB in a developing instead of a developed country
is USS 1.4 MM or about 29%. 1II the host country could provide other

ieu of part of the

(=

amenities, sucl as housing and transportation in
salary, the cost burden to the ICGEB might be lowered esven further,

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

tor a centr2 located in a developing country,

33. The personnel costs for a four-site ICGEB, each of the size of the
Centre proposed originally, are a simple multiple of the costs for a
single centvye. TFor four facilities of 40 scilentific and technical
orofessionals in =2ach, the costs oI the sciencific and technical scarc:t
(144 out of 209) are reduced by 207, However, only a very slight
reduction of the administrative and support staff would bSe possible.
That is, within rather road limits, nearly all of these other positions
are relatively independent of the number of technical statf. The
litrary will he the same, whether there are 40 or 50 scientists and
bicengineers. A machinist, security gzuards, a personnel officer and
dishwashers are sciil required, with about the same work load, even if
the scientlfic operation weve reduced by half, Therefore, overall

/,

personcel costs would be oply about US$ 3.4 MM lower than for % complete

facilities,




D, Operaciag Costs

34. For a centre in a single locacion, intzmal operating 0sts,
including the expendable supplies used oy both the laboratorias and
sffices, equipment maintenance and repair, the costs of ze

jour~3l subscri
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higher Zor developing
in an iantangible cost due :o delays, including 2xperiments that ausc
»e repeatad or canmet 2 deo2 wien planned du2 to the unpradictadbilicy

rishabls reagents on time. However, it is

g}
"l
[
l.._A
Y]
®

of raceiviag 2ru

difficuls to include such avents in an accounting schexe.

35. For the various models of aultiply-sited centres, the intemal
operating costs (other thanm personnel costs) are relatad to the number
of personnel, but 10t proportionately. The USS 2.7 ¥ reduction shown
for the operating costs of four sites with 40 cechnical professionals

1 reduction of 40 scientists

fv
t—

at each is essentially all due to an over
and biosengineers, »>lus the savings in supplies of operating oniy one
nilot plant imstead of four. This is offsetr somewhat in all of the
multiple-site models by increased external operating costs, which would
be many times those of a single location, due £o the increased necessi:cy

for staff travel, telepnone and computer conferencing, and the

administrative complexity such structures would encail.

£, 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 aumber

of trainees, wherever they are located. This figure includes additiomal
supplies and audio-visual materials, the indirect costs of incr2ased
laboratory space, and the additional costs of services provided to the
trainees by the LCGEB, The costs of the trainees' stipends are

assumed to be borme by the sponsoring country or institution, contributad
to a training fund to be administered by the ICGEB to ensure 2 degree

of uniformity ir the compensation and benefits received by all trainee
gcientists and engineers. The figures shown reflect the varying
capacities of the various models to train individuals, ranging f{rom

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

equivalent sites.,
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37. It should be xepnt in mind that the figuras shown in Table I ars
based upon uany assumptions, any of which may be challanged. In all
lixelihood, all of the costcs will undonubradly be hizher when :the

ICGED is actually 2stablished. The relative differsnces ar
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zhe assumptions

astimates oue can make within the comstraints o
made. However, these figurss should be considerad to e 20 nore
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considered significant, whereas difierences o 3 are

significant.

38. The big differences occur when one attempts to splir the ICGE3

while preserving essential functions and retaining a degrese o

y

hraadrch
in the work programme at each location. Wwith four locations, each
concentrating on a speciality area, the costs of operation are more

than three times as aigh as that of a single, ccmplete facilicy,




of the rarious medels 2=
she obja2ctives that have deen se:l for 1%, and abouz which
bean a general comsensus Iroa the degianinz. The Zive categories
iiscussed .aclude training, rssearzh, prozess and oroduct davalopment
and testing, informazion zmanagement, and the promotism oZ biotachnolagy
ment programmes, =riiaing and
n2 neads of iavelsoing

-

ceuncries.
4). In all pravious documencatiom, trere has been a
rhe profassionals who will starfr the ICGE3, and it is this stai:l
of indiviluals.
chereiore,

ing ,

in the
rhat will actually carry out research and the :raiaing
L will
rechniczal

and

o)

The quality of research, development and traiz
rzely be a reflection of the quality 0of the sciencil
one qpust evaluate the qualicy and depth of chese Suancoions

Thus

rhe best

s
[

2

oFf the ICGEB in terms of the probability o
scientists and bioengineers to the ICGEB under the various nocel

proposed.
It has always been assumed that a single, complate

-

41.
a developed country, supported by the local university an
2 £Z of wo
on2

inscictuticns, would be capable of attracting & stal
an assumption is taken for granted,

individuals, Before such
a Director with the abilicv o orgzanize anc

Tust alsc ask if there 1is
5ring together such an assembly of individuals, and whether all of
5

criteria that would atcract these scientists and technologist

the

sresent in the ICGEB proposal in whatever form iz is zreseated to
service!

are
Can one r2ailv get crucial supplies 2asily

rest of thz world.

Can one get quick, efiicient 2quipment
So, the

the
withou: customs delays?
All questions of this sort must be answered affirmatively.

location in a developed country does anot, in itself, zuarantee that
Many additional assuyrances

the world's best will flock to the ICGEB.

would hzve to be made in advance, such as a continuance of financial

support for at least five years, the commitment of other outstanding
aducational and social

to the ICGEB, the cultural,

individuals to come
to the staff and their families, and access to

ameznities important
their colleagues around the world.




15 excremelv izporsant that attantion 5e paid zo maxing surs that tae

; T q 1 o - i3 Fadigdd 1 a .
TCGER 13 an appeasing foac2 12T cutssanding Lodividuals oo ~ant o

Tiya and work. Mosc of the peopl2 whom cthe ISGL would l1ixe ©o 2cIract
aiready are very well situatad In t2ras 27 all c¢f =he abowva points.

Thev would have o be matched 5y the ICGE3 and its location 1n arier

-5 inmiuca them to und2rtaks such a major Tove.

.3, If we now ccusider the fossible forms of an ICGE3, two sizes in
develoning and two sites in developed countrias, the sizuation 1s zuch
diffarenc. Depending on the attributes of the Zacility at each site, it

15y well be possible to attract first-class orofassiocnals to the ICGE

FRULE Iy I8

Jecause the sites in the developing countries are associared with those

in developed ccuncries as part of an ICGE3 umbrella, with Irsguent traval

i
stharwise nave come td a single IIGE3 located onlv in India or Thailand.

[7}]

This is, of course, speculactiom, and it is omne parz of :hi
i3 really very difficulc to evaluate.

fset this possible influence of a aultiple site structurs,

T

ry

4% . (O

rhe dif<useness and dilution of the research programmes may actually

CGE3. Another

¥

deter o-her excellent individuals from joiniag the
questisa may be asked: Are “here enough outstanding individuals in =he
werld #illing to join an intermational centre To meet the increased

stiffing requirements of a siting structure in several locatiocus’

4

1t is
nrabatly the case that there are not. At besc, one may be able to aave
one or possibly two world-quality 3rcups at sach sitea, HSut not in all
areas at svery locaticn. This dilution efZect would definitely work
against the self stimulating or synergistic effect of having a "critical

. .. 2 - . )
1ass’ (to quote the origimal propesal ) of excellant people working In

one place.

i2s whio mlza: act

analv: whic

-

1




43 Iacause 2 the limizad size of 2 singla-siza ICGE3, the diversicy will
alwavs e somewnat lizmitad and, tharafora, 23in naveT 2 33 zr2at 23 2ne wWoul
lik2. In a mulziple facilicy ICGE3, cthe total 38ope oL Drogrammes Zizdt
2253101y De greatar. However, In 2723 2f the zraining af a sinzls

individual, exposure to variesy would noT De zreater.

L6. the rezl poroblem with the lacx oI diversity ¢ training comes wizih
the medel with a piles plant in cnly one location. Thraa-Ifourths oI

ICGER most zarmane to the industrializaticn of bictechnology, unlass a
programme oI rotation among the various Zacilities
this would have manv other logistic drawbacks and Impose an added strain

on the trainee and his or her Zamily.

47. The same considerations with regard to che diversity of the training
srogramme also apply fo the diversity of the rasearch programme. @ is,
nowever, lass important to zthe scientist or technologist zo have such

varietv in a single location as it is to the trainee.

238. The capacity of the ICGEB to develop an =ifective programme in
orocess development and testing also is a refleczion of the quality of
the bicengineers wno can be attracted to the ICGEB. Tor this reasocon,
one would axpect the effort to be very good at a site in a dsveloped
country. Perhaps the overall =2ffort would be even better in a Iour-sita
ICGE3 with a pilot plant at each location. This would, however, depend
on zetting encugh qualified people to staff all four facilities. There
is at present, a shortage of skilled biocengineers, who ar2 in great
demand on the growing world biotechnology industry.

-

49, The important function of information management is critically
dependent on the existance of a gocd efficient communications network,

as one finds in developed countries but rarely in developing countries.
The ICGE3 1is dependent on the quality of such services in the host site

and cannot create them, except with regard¢ to its intermal functious.




50. In order ZIor the I[CGE3 zo really live up to izs promise, it must

2e able o fosicr the establishment of a local biostechnology industry

difficult to choose among the models, avcent 5v vir=ue of the facr <shat
the four ccmplete site model has four pilot plants instead of one. The

overall capacity to promote local industrial development dirscely, ac

in the other gsroposed structures.




V. ADMINISTIRATIVE AND CRGANIZATIONAL CONSIDERATIONS
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administrative complexitiss creatad by such a division. IZ indead tha
ICGEZ3 1s to be organized as a single internacional organization with
a single Director and Board of Gevernors, theres are sevaral persjtectives

from which one must analyze the adminiscrative problams which would

accur.
52. The first is simply the case of administration. In order Zor che
organization to carry out its rfunctions erficisntly, it must be zmanaged

in a well organized erd ef-ective way. Experiesnca tells us that this

P

3 not so 2asy even L[or orgzaiizations in single locations. Like most
(=]

[R5

H,

of the matters discussed in this analysis, administration, too, depends
far more on the skills of the administrators tham on a particular
organizational modal, However, by separating an organizatior into sites
in Zour different countries, with diffarenc monetary systems, racas of
inflation, Languages, l:sels of compensation, and with vervy many
fundamental cultural differences, the challenges to any adminis:racive
system can De =normous. The ease of administaring a single site is
unlikely to differ significantly, whether or nct the site is in a

develoved or a developing country,

330 In several sites, simply the communication barrier of distance i3

he

(1)
ry

o

ct

lixely to make it difficulc to overcome a sense of isolatzion
sister components., Lt would be imperative for each site to have its

own semi-independent adminmistrative corganization, including a lahoratory
director or chief administrative officer responsible for operations at
each site. 1t should be possible to manage the day-to-dav activities

in this way without difficulty. Most difficulties will irise when cc-

ordination of activities among the various locations is needed.

54. Periodic overall ICGEB internal meetings, entailing additional
costs and travel, would probably Ce necessary, especially in co-
ordinating the training and external information functions of the ICGE3.
Obviously, organizing meetings, where people have tc come from great

distances would be more complex,
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35 2ecause of this increasad complexity, the demands Ior am e s
well managed organization are much graater shan for a single facilicy.
wict .ut very careful olanning 4nd co-ordination of acdminiscrativs
activitias, zhere is a danger of a aighly inefficiant organization
developing with much adminiscrative waste, duplicaticn, and the lacx of

xnowlsdge among the various segments of what each other is doing.

6. 2P=rhaps the most ¢ifficult adminisctrative mattar is that of

wer

fipan~ial aand monetary matters, In taras of ICGEB salaries, is ther2
ro he a common staadard against which all are ©o be reasured, with
monchly adiustmencs at 2ach site U0 reflect differences in exchanga rates’
There is also the gquestion of which employees might be recruitad from
the local labour force. Should some or all be paid accordiag to local

salary scalas or should all employees be compensated according to

international organization standards.

37. A summary and comparative 2valuation of administrative and

organizational demands are shown in Table III.

YI. LEGAL CONSIDERATIONS

53. Patents filed oy the LCGEB should not pcse a problem. Patents are
filed by ome or mere imventors, which can be persons or an organizatisa,
in each country in which patents are sought, regardless of the nationality
or residency of the inventor. The assignee would, in all cases, be the

ICGE3 in accordance with paragraph 2 of article 14 of the Statutes,

39. Lt may be mentioned that all sites of the ICGEB will be treatsad
2qually in accordance with Article 13 of the Statutes as regards
immunity from legal process, inviolability of the premises, exemption
from taxation including custom duties, privileges and immunities ot
employees of ICGE3 and of representatives of member states, co-operation

with local authorities of the host states on certain legal issues atc.
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JIZ. SUMMARY AND CONCLUSIONS

]

2]

ight be avaluatad. Is 1c possible Lo come tO an ovara:il racommendarion

(@]

oes cone model difar overwhelmiag advantages over all ochars?

7i. AS the foragoing discussions nave pointad out, 50 auch 3L the

t of the ICGE3 a3t any site will depund on zhe talents
of the individuals stafiing and running the ICGEZ, and their zbilicy
to work together ia a constructive way. 3ecause these cepend primarily
on nhuman qualicies difficulc to predict in adwvance, ome zust zake
certain other assumptions or look at the problem in differsnt ways.
WwWicth the exception ¢f costs, which can e 2siimated on a racional dasis,

any comparisouns are a2cassarily subjective.

J

52. sirst, one mavy assume that aquivalant pecple are put into diffarant
situations and then may ask how Tuch bezter or worse would tiey Zunction
under these varying circumstauczs. Or, one may examine the demands cn
the peopla 10 dirffering situations and zsk what sorz of person 15 needed
to periorm ontstanding or mere’y competently under each. IZither wavy,

one is faced with the conclusion that it is possible to achieve :the
ICGEB's objectives under say medel, but that, cverall, it =ould be mcre
difficult and most costly to achieve them i one were to try to astablish

the ICGEB in several sites.

A3, 1t is within the realm of possibility that enough highly talented
people may he found to staff beth the administrative and scientific
and technical positions at an expcnded, mulriple~sice ICGEB. It is
that it is much less likely than finding them and inducing them to come

to a single facility,
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4%, Ia arriving at a suizable course O follow,
one must consiger not only what ICG

uader the dest of cirzumstancas. 1t 13, therafore

to meet the objeccives im view of the resources at

thaz L3 pursued.

. {learly, =z cricical Zacrzor in the decision on
patter of Sfinancial resources. One musc consider
offars from potantial nost countrias bdut consider

resou=cas from any or all of these offars will be

multipla-size mcdel was suggestad 2s a means of utilizing more O

afferad resourn<s chan a small sice would b2 able

degrez 1 ais premise valid?

'
(a1

96. What other sources of funding can de identizi
support of the ICGEB? Refore the ICGEB will be ad
eristence and offer positions to prospective statff
svar the first five years will have to be identifi

a0t accept pesitions if their future I3 insecure.

, loperaci

icult 2nough to 2stablish a mew organization
v

location(s) is cae

nct only the outstandin

whether or not the

fully availabple Th

to do. 3ut ¢ what
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CCEB AT A

|

174
v-'.!b
olm

1

1LGCEY AT FOUR

SITES (2 bpe, 2 &

v

In A Develouped

{n A Developing

e

Compleee Facllittas Tn Ald

Complere Facilftlcos For All

Country Country locutions Baste Programy + Spectality
Lund And Builldinga (Frovided By lost liigh Low Very Ulgh Vevy lfgh
Countrics)
Fixed Costs USS tH Cowplete Pllot Plane In Onc

Site Only
laboratory Equlpacnt And Cowputer 10.6 12.6 46.4 36.0
Librury, Software 0.4 0.5 1.8 1.8
Cencral, Includiag Offico Equipment, 1.0 L 3% ¢ 4.2 3.6
Yurntture, Shop E ulpment, Vehiclewo elc
Total Fixed Coute 12.0 14.2 52.4 Gl.4
Personnel ('S0 Sclentlate And Ty¢chmologlata) 50 Scicntiste And Technolog-] 40 Sclontiuts And Technoloy-
s Ag Point Of Refercnce lute In Each Sice {ote In Each Sice

Humber Cont
Profesatonal And Technical 159 5.40 4.0 16.8 15.6
Non Professional 50 0.91 0.3(M 2.4 2.2

209
Total Persunnel Costs 6.3 4.3 . 21,2 17.8
Opecacing Coste (Per Year)
lnternal, Including 2.7 3.2 12.0 10.5
Kesearch And Office Supplies, Malntenunce
Of Equtpmunt, Hecting Costs, Utlliclea, '
Journal Subscriptione, Depreciation etc,
External, luncluding 0.2 0.5 2.0 , t.8
Teavel, Cowsunleation, Matling, Printing '
ete !
TOTAL OPERATING COSTS 2.9 3.7 14.0 / 12.1

¥ !
Tizingng Costs (Per ¥earx) 40 Tratnece Total AL One Tiwme 40 Tralnces In Eacly Site 32 Tratinees In Euach Site
Internal Costs Ooly 1.125 1.125 4.5 3.6
(Tratuee Scipendue To bBe Adatufoteved /
By JCCLB frum Asscssment Made To tach } 3 < .
Sponsuring Lountyy 00 Inutltution And bo / ' ’
Kot Appeac In Thiu Tublce) /\
!
T0TAL AKNUAL COSTS 10,325 9.125 * 39,7 I
(1) Dasod on 1982 Cigures for W sulury structuru and pout allowunce for Yieauna,
1

(2) Bawed on 1982 figures for UN palary wiructure and pout allowance for India.
(3) Boscd on sssumption that local non-profesutonul cuployecu would be pafd uccording to local usage scales, '



Table 11

ATTAINMENT OF LCCEL AT A NGLE S ITE I1CGEB AT Foun S1TES (2 b ¢, 2 LDC)
OBJECTIVES
' |
In A Developed Country In A Developlag Country Complete Centre A All Sitesf Complete Busic Programs At
All Sttes + Speclality
TRALNING
Qualitty 2 2
Depth 2 2
i

Diverufey 1 1
Capactey/Xr (40) (40) (160) (128)
RESEARCH
Quality ] 2 2 2
Depth 3 2 2
Dlversity 1 2 1
Procesy And Product k} 2 ] 2
Developrnent: Testfng ) - ’ '

3 2
Infosmation ranagement ] 1

3 2
_ Technology Premotion 2 2 *

{3

Ca




Table III

LTI T R T A T e B LA G A X L T KT A L S A D T A U AT R SR S .3 A O L A A AL A A, Bl LA M i)
ADPMINISTRATION AND ICGLEB AT ONE SITE ICGEB AT FOUR SITLS
ORGANIZATION
In A Developed In A Developing Completre Center At Complete Basic
Country Country All Sites Programs At All Sites

g Aud Speclalicy
AL SO N EL ORISR AT & TITARAC A O T MRS IO LI RO+ § LA M A AR IO S MR IR 1 s i bl 2ol LDk b b R S QX T

Ease Of 3 3 1 1
Administration

b Communication:
Internal 3 3 0 Q .
External 3 1 -1 -1 |

Heetings And
Seminars:

Planning
Co~ordination

Travel

[UCRE I N2 L
T
[

A

o

o

Financial
Administration

™ R o 20 urasmmrno PPN

KA A AR A S A A 1 X BA L .
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