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L. INTRODUCTICN

All IRSIs are erected for the purzcse of precmocing izdustzy, iz the
short term and iz the long term. It is well documentad that IRSIs
in develcped as well as in less developed countries often have had
an unsatisfactory relationship with indusszry. This is particularly
the case wizh the zulti-branch zulti-discipline instictutas, M-IASIs,
to a lesser axten:z the —ono-sranch iastitutes or iust braxch Iasti-

tutes, 3~IRSTs - as thay are usually called,

The idea of general jurpose IRSIs cr M-IRSIs beczme widely accepced
duripg and aftar the second World War, 3elore that time, the
scientific and basic Research was dene at universitias and Ihe vary
large indus:zrial cscperzticns. 2rocuct and process development RED
was undartakez by izdustzy, - When an IRSI is astablished, it
is mainly staffed wizh university people and youmg graduatas with no
industrial backgrouad and little uaderstanding of ceommerce and procuc-—
tion. Most of them are inclined to continue doing aore or less basic
research the way they had learmed to do it at school. They accegtad
that it must be in a field which potentially can help indus ry. Buc
very licttle communication with industry results from <his apprsach.
The way from basic research fizndings to selling products seems a very

. long one. Afcter a waile, the goverrments ard che industry ir mosc
countxies becime impactient and decided they wanted che IRSIs z0 be
more appliad, The IRSI then tried to iaveat prod zts and processes,
vhich they hoped indus:ry could take {aco use, But industry, as a rule,
finds their ideas far fetched, zot representing 2 business opportuaitl;
and seldom nhas confilznce in the processes and produccs offered.

Some IRSIs, therefore, decided to go one step further 1a the RID process
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and produce procutypes and duild pilot plamis to coaviace industry,
Some IRSIs also went iato engineering and =anagement, prepared to
spoonfeed industry il necessary ts sell tha RID resulis. When

also this scrategy fails, some R&D peclicy makers conclude that
branch, multi-discipline IRSI cancept is a poor idea and thaz zcno-bran
institutes is the solution. And, izdeed, it is much 2asier to

ed number of entarprises.

"

iz
escablish close relaticns with a limi
It is easier to acguire know-how and nigh shill in a limiced field
of techmolog» and ia close contact with the dranch., The 3-IRSIs, as a

rule, Zunctisn quice well,
WY MULTI-DISCIZPLINE, MULTI-3RANCH INSTITUTEZS (M-IRSIs)?

Since it is the M—IRSIs whizh have problems with their izdustry
relations, I will ia =y paper zmaialy deal with M-IRSIs, from which

I also have 2y persomal experience,

Tirst of all, if the 3-TRSIs funczica detfer than the ¥~IRSIs, why
have M-IRSIs? Thers ara several valid reasous:
- There are so many kinds of imdustiry wiich do net Zii tcgecther

as a branch.

- There is a demand Zor nighly sophisticated research disciplines
waich arc usad by many branches, and each branch imscitute is

too small to esctablish ics own expertise.

- It is recogrnized that a multi-~discipline approach is often neces-
sary in order to tackla problems involving e.g. physics,

chemistry and engineering, so-called interdisciplinary projects.

- The M-IRSIs are undoubtedly more f£it to do long~term and sopaisci-
cated researcn. The branch institutes tend to beccme part of
irdustry and beccme fully occupied, solving pressing problems of
teday. As a result, thav cannot do morz demandiag research.

The B-IRSIs are staffed with more tecaniclans and fewer academics

thaa the ¥~IRSIs,




WEQ ARE THE IR3I CLI=ZTS?

An M-IRSI nas hundreds and perhaps chousazds of potential customers,
while a B~IRSI has a handful. The porzntial M~IRSI cusccmers coue
from a great oumber of indusiry types, so great that cthe researchersy
usually know little about their products and preduction. The M-IRSI
researchers are 2ot experts in zhe cliients’ field like che 3-IRSI
people are. The M—~IRSI people are specialists in Iizlds where the
clients lack know-how and zeed help. An exazple is aa oil company
which zeeds a tailor made ccmpucer. The type of rzalationship berween
the IRSI buildizng the computar and the oil coapany s very diffarent
from the kiad of relationship which exiscs f£ar a 3-IRSI doing stacdard
testing and trouble~shooting. They nave a small cccmunicziion problea,
The M~IRSI has a very difficulec communication prcblem. The 3-IRSI
knows very well the processes involved = and even the people. They
have a common language., The cecmputer z=en tend td talk a language that

the oil =men 4o zot uznderstznd and vice versa,
M~TRSIs Il TZ= 2AST AXD TCDAY

If the industry is unsoptisticaraed, it is i3 a way 2asiar Ifzr che M-IR3T
people to catch up with the know—how of the client. They may aven
urdertaza some engineering, I: was a difZeranz story 2o zrun an IRSI
in Nerway in the 60's chan it is toeday. Ia those days, we cou.d make

ourselves useful by designing equipment, run chemical engineerin

pilot plaants and similar. Today, there is no market for this in Norway.
The industry is o sophisticated, and all kinds of excelient equipment
and know-how can be purchased in the open market, better and cheaper
than from az IRSI. In those days, there were oot so many consultants,
englneerxng firms and industry promotion cectnological instituces and

similar, Ihe IRSI came haandy in, and £illed the many gaps.

In Norway today, we can only sell sophisricated services based on high
academic skills or very costly equipment., Some daveloping ccuntries
are certainly less developed than Yorway was in the sixcies, but this

does not imply cthat they want home made equigment and processes.




The sixties will never <cme Sack. The Iindustsy zust ltsali have
capability to purchase the proper and most appropriata tachnology.

An M-IRSI can seldom give adequate advice., II does not have the

branch kzmowledge., Common sense is not enough. The amateur researchers'

days are zgcne Zor ever.

A nodern IRSI plays a different part. They leave the bulk of the

work to industry, engineering firms and cemsultants, and so to say
only provide the "dot over the I'. Lat me give an example,

Norwegian ccmpanies joined forces, and daveloped the now so Zamous
Condeep concrate gravity piaticrm for petroleum production ofishore.
But cthey needad help Ircm our IRSIs. The IRSIs did ail txhe zodel
testing, they produced part of the software for the ccmplicated design
calculations. They made the instruments needed to installing the

structures on tha sea flcor, They developed the zmethcds Zor calcu-

lating the eavirormental Zorces, acd Zcund out i the soil nad the

capacity to carry the load ¢ 3CQ CCO toms. We were called cpon o

undertake ccmoutar-aided risk analysis,

Prior to the success cfishere, the Royal MNorwegian Research Ccuacil
had for years financed aore or less hasic rasearch zo Suild up these
skills at the iastitutes. One uselul zechznisa to secure industsy
relevance of the rasearch, was zo put pecple frza industzy cn the
steering ccumicttaes of all large projects and as advisors to the
Council, When an IRSI asked for money to a project, e.g. Zor the
purpose of developing a aew idza or for learning about.a new techno-
logy, we were told that we had to find an industry: partner, willing
to put at least some mouey into the project. If no industry was
willing, it was coacluded chat the project lacked realism,

I must adaic that we pushed scme pet projacts through without industrial
suppore, and in some cases «irh success. Induscry is admittedly
sometimes too conservative and lacks ability to see che potentzial of

new technologies in the early stage of development,




SHALL AN IRST SERVE THE 3IG OR THE SMALL?

You can probably appreciat2 that an IRSI cannoc function in a vacuum.

It cannot create izndusctry. (Unfortunataly, many developing countries
expect it to do so.} An IRSI can only Iunction when it has imduscrial
countarparss. 1a derway, the IRSIs still zzke inventions, using
in-house money, but they always tzy to £ind a spomsor at am early stage.
e don't walt until we have a finished product. We do mot build
prototypes c¢r run pilet plaats with in-ncuse money. We have la2arned
that we need o cocperate closely wita the izdusetzy 12 all phases of

a project, In the past, we came together and discussed the provlems

of transferring zthe IRST rasulzs ¢ iadustrv. We used to develop

prototypes waich che izdustry had to do all over beczuse we lackad the
knowledge of production, industrial design, use of the various pra-
fabricatad ccmponents, etc,, etc. We do aot discuss this.. tmansier

1

problem. aay more. It does not exist, We work hand ia nand with
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irdustry. The sponsors participaca much zore actively. They usually

;a2 solve speciiic croblems,

w

produce the prototypes,

&

A few years ago, I was asked if I would underzake a risk analysis ¢
Simultaneous Drillizz and Production for one of the large oil companies,
I hai cever done s - a2 thing, which I said openly, 3ut =y instituce
offered to take ¢... projact om the condizion that the 0il company weuld
participate very activaiy: Taka us out to the platferis, explain their
equipzent and procedures, They agreed, and they did. The project
became a success, We learned a lot and could more e2asily do other
projects of a similar zature, Ic was a break for us. WYe nad an ua-
expected cpportunity and grabbed it,

The role of industry in IRSI R&D is absolutely essential. I~ has for
this reason ao purpose to start with resaarch, hoping that it will
create industry, I am sorry, but that is not the way 2o go, is not

the role of IRSIs, and less so the less daveloped a countey is.

In the early days, few ¢f the trans-nactional or foreign enterprises

used Norwegian IRSIs, Todzy, they all do - and are our best customers,
It is a fact that most of the projects, and parcticularly the large and
inceresting ones, come from large enterprises. again and agaia it has

been said that we should do more for the small, Various models to




improve this situaticn have been tried, but with rather limited
success. 1t seems cthat the small are bSettar served by other tirpes aof
institycions cthan M-IXSIs . OCne otvricus reason is thac it =;ay cost
the same to solve a problem for a large and a small ccmpany. The
larze one oroducas 2any unicts, and che research expense deccmes

small. per unit produced. The small cozmpanies produce {ewer items

and the research is not cost/efZecziva, 1In a small, lass developed
country, -esearch is not as cost/efilective as in a large and developed

councry,

Of course, Norway has not solvad cuce Zor all the IRSI induscry coopera=
tion problams. There is a comtinuous discussion abcut whetker we

become s¢ applied that we begin €3 ccmpete with .cdustry and exhausc

the superiority built up by doing lorng-tera, basic, scrategic research.
We also have the problen of cczoering IRSIs, which all wanc to zgo into
the new, premising Sialds lika oil. The resul:s s thac the ziliaus

beccme tco small. 3ug, ccmpesition z2cd ability o grab copperfuzitiles
IRSIs. I am afraid that too zuch centrzl plannizng, taillizg whc shall
this vary a gocd deaal,

6. IRSI-ADAPTATION TO IMDUSTRY

In designing or re-desizning an IRSI, the starticz goin: should be to
analyse the industry of today and what we expect it to bYe tomorrow.
I the industry is protacted and maialy serves che heme market, it is
probably not much motivated for research. Launciiag projects which
need research o succeed, is risky aand troublascme., Izdustry does rot
go into such adventures, unless it is needed ia order to survive or
veach ampicious goals. ‘lien irdusiry is rot research motivated, the IGSI
must emphasize services rather thaa R&D., If the country has a 3ood poteancial and
resources of people and finmance, it can go iato strategic (leng-carm)
and more basic research in orasr to pravent braia drain. aad build up
capabilicies wnich will be needed in 10 or 7 jsears., It is quescionabl:,
if fuch research should be donz by establisaing a grass-zooc IRSI,

Iz may be done, scme counczies, like Veaezuala, nave succassiully doae 3




Buc the institute [ have iz z=ind was noc a typical IRSI. 1In smaller
countries, the basic . research should be done at universities,

in order to econcmize with Tesaources,

PRACTICAL PROBLZIM

Smooth cooperation becween an IRST and its industrial clieats
requires cerzaia 2anagerial skills., There must Je adequata routines
for R&D contracts, wnich define the rights of both partias.,

There must be proper pilling rcutizes aad repercing routines,

There our* be a system which securas high and ccnsistenc quality of
the work. The repcrts —ust be wricz<em in a language which the ra-
ceiver can understand. The repcrcos TusT aaswer the questions which
the sponscr nas asked = cather than being an exercise.anjcyed Dy the

researcher butf zotT the cliant,

The IRSI =zust learn o keep the schzdule Zor ccsts and to ccaplets the
work in tine. Tais rejuires Scth experience and discipline, and ciften
leaves zuch to be desirei iz develcping ccuntries. i'nless the IRSI

cand and will play che gaza the wzy the client demandse 2e will Ge

»

reluctant to ccme to the IRSI nextc :tize.
SALARIZS =ZTC. YUST ATTRACXT GCCD PEOPLE

Unless the IR. . is able to pay salaries and give its staff opportunity
to develqp high skill, the industry has nothing to gain by employing
the IRSI, I know that in some countries it is impossible to pay cem~
petitive ;;laries to the rasearchers. I accepr that, and I do not
hesitate to draw the conclusion. Forget doicg RID and undertaking
difficulc projects, let th~ institute be a pure service inscitute

doing routine work, testing, analysiag, acd.similar.
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A multi-disciplimary, mulci-bramch = oo so-called M-IRSI ~ can only

have satisfactory relaticns with industry on certain conditions. .

1. There must be an industzy which is motivated for resaarch.

2. Le IRSI must have capabilities to offer what the industry aeeds.,

3. An IRSI must mot ¢ty to deliver production protstypes or turzkey
processes. LC must through all sctages work nand in hand with

industry,

4, If there is not an industrial envirommenn which can function
as counterpart, oroduct and precess XD Ls  noc wercth-while,
Under such circumscznces, it 1s becter to do universicy rasearch,

and tave Indusirial Service Institutions, ISIs.,







