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INTRODUCTION
Cooperation is  one o f these beautifu l words, everybody thinks 
cooperation is  great. I t  is a key-word which opens many doors 
and attracts money from aid organizations. Those o f us who have 
tried research cooperation know that i t  is  not always so easy to 
establish a worth-while cooperation.

TYPES OF COOPERATION
I think i t  is  necessary to define the various types o f cooperation, 
when i t  is worth-while and when there are small chances of succeeding. 
In order to ju s t i fy  the word "cooperation" a ll the parties involved 
should have something of value to contribute in order to be an 
attractive  partner fo r  cooperation. In case of twinning between an 
advanced IRSI and a weak one, to use the word cooperation is  somewhat 
misleading. It is rather a form for  aic or one way cransfer of know
how. The developed IRSI is  compensated by being paid usually by 
national or m ulti-national aid funds, seldom by the in stitu te  or 
country receiving aid . The ccs t /e ffe c tiv en ess  can thus be disputed.
I t  is  not my view that there is anything wrong with this type o f one
way assistance. I t  is  a desirable and e ff ic ie n t  type o f aid, but the 
theme today is  cooperation between in stitu tes which can give one 
another mutual assistance.

In case o f cooperation between IRSIs the ob jective  o f the cooperation 
car be one or several o f the following mechanisms.

a) Transfer o f know-how: Training s ta ff from the other in stitu te ,
assist in planning of a new or improved service, etc.

b) Do things fo r  the ocher in stitu te  based on know-how or f a c i l i t i e s
which only one o f them has.
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c) Jo in t e ffo r t  to run a project which one o f cheat alone can 
not run due to limited resources.

r
Mechanism b is  probably the easiest to re a lize . I t  is  lik e  cropping 
out sub—p ro jects  or buy IRSI's serv ice . Selling service is what an 
IRSI is  meant to do. Unfortunately, very often  the two partners are 
d issa tis fie d  with what the other is  doitg . This is  caused by lack o f  
a b ility  to assess the problems faced (a useful experience fo r  an IP.SI 
fo r  a change to be sponsor'.).

Transfer o f  know-how is  O.K. i f  there is  no competition between the 
two. -  Joint e f fo r t  projects need to be fa ir ly  large. I shall come 
back to jo in t  R.&D p ro jects .

3 . THE COMMUNICATION PROBLEM
In order to participate actively  in an RiD project there is  usually a 
lo t  o f information and knowledge involved. Maybe as much as 30 Z of the 
researchers' time is devoted to acquiring this information. A ll 
members of a ceas need not to know a il about the pro ject, but they 
must know a good deal. In case o f many participants i t  becomes 
increasingly costly  to in fom  a ll the members. If the cooperating 
parties are geographically far apart, one w ill have to depend very 
much upon w ritcer information, which again is  much more costly , slow 
and in e ffic ie n t  chan d irect , verbal communication. Travelling and 
long-distance telephone ca lls  must be resorted to, but has its  lim ita
tions and is  co s t ly . The coiciunication barrier becomes even higher, 
i f  there in addition are language problems. The result o f this high 
cost o f  communication is  often in effic ien cy  and frustration  over the 
cooperation. The advices and services received appear not to be very 
u sefu l. In the fin a l analysis i t  is  often found that weighed against 
the cost , the benefits are coo small. It is also everybody'e experience, * 
Chat people are reluctant to seek advice from somebody far away. One 
obvious conclusion is  chat the scope of cooperation muse be so large 
chat people from the cwo IRSIs can be exchanged for periods o f some 
duration, so chat one can become thoroughly acquainted.
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UNIDO has fo r  some unknown reason always emphasized chemical engi
neering and used chemical engineers as IRSI Project Managers. Most 
IRS Is have co s t ly  p ilo t  plants fo r  chemical engineering unit opera
tion s . Development o f large scale processes requires engineering 
and s p e c ific  know-how. This type o f  special know-how is  never found 
in a general purpose IPSI. The resu lt o f most large scale process 
R&D p rojects  has as a rule been most disappointing.

I t  is  my conviction  that instrument R&D by its  nature is  much more 
su itable fo r  IRSI R&D and ¿Iso  fo r  cooperation between IRSIs. One 
obvious reason o f  course is  that instruments are small in physical 
dimensions. They can be developed on a laboratory bench rather than 
in a p ilo t  plant. Another reason is  that even advanced instruments 
can be developed and bu ilt by a small team. Instrument problems are 
more academic in nature than engineering. A young university graduate 
can produce usefuL resu lts . The process industry involves such large 
and costly , equipment, that few mistakes can be tolerated . In instrument 
R&D i t  is  possib le  to try and f a i l  and try again without catastrophic 
economic consequences.

INSTRUMENT R&D
E lectron ics, and various types of computers are today an integral part 
o f a l l  modern instruments, except the simplest gages and pneumatic 
co n tro lle rs . Few types o f instruments are mass-produced. This makes 
i t  easier to start production on a small sca le, suitable for smaller 
and less developed countries. I t  is  perfectly  possible fo r  a country 
lik e  Bulgaria with a centra lly  planned and controlled economy to 
decide to go into production o f instruments. This w ill create jobs, 
can s«ve foreign  exchange, the products can be sold to neighbouring 
countries having a similar economy. The start can be simple enough.
The f i r s t  products can be more or less copies of products made by 
others, but adapted to scale of production and available production 
technology. Gradually more orig inal products are developed. It is 
an excellent solution со have one central in stitu te  which does aLL 
the research and is responsible for  ca libration  and quality assurance 
for .severa l fa cto r ie s .



If another country, with which there is  no or l i t t l e  competition, 
wants to start a similar business, assistance from a well established 
1RS I , lik e  the one here in Bulgaria, can o f course be a tremendous 
help.

Today, in the more advanced countries operating in a competitive, open 
economy, a sim ilar process is much more d i f f i c u l t  to rea liza . World
wide the instrument industry is  highly competitive and dominated by 
large, transnational cooperations with enormous resources. To compete 
in p rice , quality  and service in case o f standard equipment, is  indeed 
d i f f i c u l t  and requires very high s k i l ls .  When an industry is  establishes 
in a shielded market, i t  can survive the f i r s t  c r i t ic a l  10 years or so 
without being internationally com petitive. But gradually, s k ills  o f 
international standard can be developed. Export, also to developed 
countries, can be possible.

EXAMPLES FROM A DEVELOPED COUNTRY

In smaller, but advanced countries, lik e  Norway, many o f the various 
IRSIs are involved in instrument R4D. My own in stitu te  has gone into 
development o f  measuring sensors based semiconductor components. We 
even have a lab for  developing integrated c ircu its  on s ilico n  chips.

These chips are not nass-nroduced. We only work on components needed in 
re la tiv e ly  small number. The EDB D ivision , in c lose  cooperation with 
the E lectronics labs, develops and builds complicated instruments and 
control systems used for  instance in  the offshore industry.
We have developad robot control systems, systems for  t r a ff ic  control 
and mechanical instruments and various gages and transducers. We build 
ta ilo r  made computers and solve the problems both in hardware and 
software. Whenever possible, we use com ercia l computers. Various 
computer languages and sofcware packages are developed e .g . for design 
of ships and for  numerical control o f manufacturing equipment.
Other in stitu tes  have developed instruments for oceanographic research 
and for  acqu isition  of m eteorological data. Tailor made process control 
systems for the oulp and paper industry and similar have been developed. 
Tele-communication is a fru itfu l f ie ld .  For a national manufacturer of 
telephones, we have developed a computer-based test station for quality 
control of microphones.
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Quality control and test strategy fo r  electron ic modules is  a 
very in teresting f i e ld ,  well suited for an IRSI.

These various a c t iv it ie s  often  require very special sk ills  and equip
ment, and we have many examples o f cooperation where IRSIs buy 
services from another. C alibration o f precision instruments is one 
such serv ice .

I lik e  to aencion an ocher interesting p ro ject: Wt have developed
test equipment fo r  checking je t  motors. I t  is  fu lly  computerized.
Our in stitu te  has b u ilt  the special computers and developed a l l  
necessary software.

At some IRSIs in Norway, we have instrument service stations with a 
large instrument pool. I t  has a good selection  o f portable instru
ments for  h ire . I t  also provides sk illed  s ta ff to operate the equip
ment, when such help is  needed. I t  maintains and calibrates the 
instruments.

Another type o f cooperation, which I know from oy own country, is  the 
"E lectronic component ¿orum1', which compiles and disseminates compo
nent information. Sim ilarly, there is a forum for  production technology 
and fo r  patent information.

Although only the most advanced developing countries can do a ll the 
things we do in Norway, I am convinced thac a l l  multi-purpose IRSIs 
need to go into the f ie ld  o f e lectron ics , on-line ta ilor  made computers, 
ca lib ra tion , maintenance and some R&D.

7. COOPERATION BETWEEN IRSIs
Ic oughc to be possible to have regional cooperation ba^ed on IRSIs 
se llin g  special services to one another, having common fa c i l i t ie s  for  
ca libration , patent service and information service.

Metrology. Various aid organizations have set up metrology labs in 
developing countries. Unfortunately, most of them are badly under
u t iliz e d . Each country does not need primary standards, a ll  it  needs 
are secondary scandarcs and they can calibrate these instruments at a
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metrology lah which ought to serve a larger region.

Regional or national cooperation between IRSIs in Che f ie ld  o f instru
ment design muse start by mapping ongoing a c t iv it ie s , s k ills  and 
fa c i l i t i e s  as w ell as ambitions and plans o f  the IRSIs considered for 
cooperation. I t  ought to be possib le  fo r  the various institutes to 
avoid overlapping in case o f co s t ly  equipment which is d i f f i c u l t  to 
have enough work fo r  in one in s titu te . Once the mapping phase has been 
completed, i t  ought to be possib le  to establish  a group o f IRSIs 
which want to cooperate. The group should not be too large. Two to 
six may be a good number. One o f  the f i r s t  mechanisms which must be 
established is  a mutual ducy to exchange certain tvoes o f information. 
This information should include:

-  L ists o f a l l  reports produced which are not confidential

-  Whenever one o f the IRSIs goes into a project (which is not secret) 
i t  should ask the other participants i f  they happen co have made 
literature  surveys or have other relevant información which chey 
are free to give away

I don 't think i t  is  necessary here to go into d eca ils . The p a rt ic i
pants w ill certa in ly  id en tify  the scope o f information exchange which 
is  useful and possib le , without requiring too much paper work.

The institutes can cooperate by running jo in t seminars and le t  experts, 
which come to one o f the in stitu tes , lecture for participants from the 
cooperating IRSIs.

Within a group o f fo r  instance 6 cooperating IRSIs, the mutual obliga 
tions between them can be quite limited in scope. I f 6 institutes 
shall pay one another mutual v is i t s ,  run coramictees and send out lots 
o f papers to a ll s ix , the cost w ill be prohibitively high. The p iles 
o f paper wilt become a burden and w ill not be read. In short, such 
cooperation w ill not be c o s c /e f fe c c iv e . Circulation of a 2 co 6 page 
sten cil from each in stitu te  once every 3 months, containing brie f in for
mation on institu te a c t iv it ie s  and information and services available,



can be che backbone o f  Che cooperación. This información can 
trigger b ila te ra l actions whenever an opportunity is  id en tified .
Such opportunities can be small, buc important, such as receiving 
reports and lite ra tu re  surveys related to new pro jects , using 
f a c i l i t i e s  o f  the other in stitu te  and occasionally  a jo in t  venture.
3ut don 't expect coo ouch. The most important things in l i f e  and 
in R&D can not be received as aid or g i f t .  Only ones own hard work 
can create ca p a b ilit ie s  and resu lts . Assistance can be useful as a 
ca ta lyst, but can never carry anybody's burden.

8. JOINT R&D VENTURES
I know that some o f  you believe chat the backbone o f  cooperation should 
be large jo in t  R&D p ro jects . I w ill warn against looking coo hard fo r  
that. I chink we ought to be c r i t ic a l  to such ideas, and certa in ly  
should not embark upon big jo in t  R&D ventures before the in s t itu te s ’ 
have had several years o f general cooperation of the type I have d is 
cussed on the previous pages.

Joint R&D projects  tend to be troublesome. They are d i f f i c u l t  to steer . 
In such p ro jects  there are many possible sources o f mutual discontent. 
Rather than furthering friendship and cooperation, they may easily  harm 
the relation sh ip . I t  is  a rule of thumb that less than 1:10 o f the 
more ambitious R&D projects results in products produced with p ro fit , 
and thus, most projects w ill turn out as fa ilu res  and cause a hunt for  
scapegoats.

A jo in t  venture may be the best solution in some cases, but thorough 
ju s t if ica t io n  is  necessary. The main idea behind cooperation in busi
ness is often  to share the r isk . But in R&D i t  must be indicated by 
a need to pool ca p a b ilit ie s , expertise «.nd costly  fa c i l i t i e s .  R&D 
overhead runs at about i30 Z o f che R&D people 's sa laries . In jo in t  
ventures, increased administration, travelling , need to inform m re  
people, production of more paper, etc. are lik e ly  co increase che 
cost with at least 50 Z. This may have the corseo.uertce chat i t  is 
cheaper not to run a project as a jo in t venture or chat the project 
becomes too co s t ly  co be attractive .
I don’ t vane to discourage you, just want you to have no illu s ion s , 
so you shall not be c*o disappointed later on.
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