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Experience ver Many yeare ir 6 arge internatirnal company
with a subetan.i 2 0 .1 ee « o "tothes mmercially
Buccessful operation i uependent not unly on the quality of the
eclentiiic anu bus neas BR1ii8 Wue 4i6U i Lhe patyrpe of the

communication rrocess tetween the respective managements.

Tt im nece3csy for the morale of toth reeearch and business
tsams to be high and for *hem t o respect each other, It is aleo
necessary for each at appropriate minagement levels to understand

each other's obtjectives, resources and linmitatione,

The commerciul aide mist particulaily understand the time
factore involvey in Creating e reseurch resource and obtaining
useful cutput from it research e¢.nnot be switched on nnd off

like a light, but has » high moment of inerti.,

The reseirch site aust nevertheless build itg scientific and
technological rescurce iln such a form as to provide maximum
flexibility in areas of probable need, yet not thereby pPrejudicing
the degree of akill in sreas of Recessary epecialisation.

Assuming these basic requiremcnis are uet, the nced than is
for organisational mechanisms to permit and encourage a continued
dialogus between the Parties. By this means, rasearch can
understand the long-term policies and scenarios of the business,
&8 well as the short-term Reeds. And the businsss can learn from
research what is availsble and practicsl and for what future
developments Planning is needed - also what developments ahould

22t be expected,

Recommendations for achieving this dialogus are proposed (ia
particular the Matrix Approach to Research Management) and wvill be
developed from a practical angle.
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This paper ix written f,or the point o1 view of 4 Keseuren Mrnag:r

from a large company operating internaticnnlly. The ‘oncern has

throughout the world s nunber of Keser ~ch waboratories s=d : much larger

number of national opersting copanier il UF “urive an -lling products.

but not entirely, consumer products - mostly
food but ulsu detergents ana «oilelries,

These products are largely,

Every company has the problem of commercialising ite research - very

much ®0, since the profite from the commercialisation must pay year in

and year out the costs of research (1). As befits a Workahop meating,

the practical aspects of the problem will e the main issue. It is no
grest stretch to compare the Industrial Kesearch Institutes defined in

the Aide-Memoire for thie Workshop with the Resecarch Laboratories which my

company operates. Indeed the criteria for assesslng the effectiveneas
of Institutes as published by UNIDO (2) would be endorsed whole-heartedly

by any Research Manager in industry. Only the section on Communications (3)

needs further development and *hat will be given; suggestions or

recommendstions baeed cn induetrial experience will be
area.

largely in this

The probleme of effectivenecs in commerc -lising Research results are

certainly not problems confined to developing countries or state

organizations - they are fundamentsl issues of Research Manasement and the

interface between Research and its coi mercial niriners. Experiences in

this field can most readily be shared.

1__THE BUSINESS ENVIRONMENT

The UN World Pliw of Action (4) for harneesing science and technology
provides a solid background which is in principle as applicable to a
private business as to a newly developing country. The steps to be taken,
80 carefully apelled out 'n the various sections, are ones we all

recognise. The more detailed informution in the Regionel Plans now




ippesring seriatin (9 1s apglicable to ajl who research or trade in the

region.

These particii'ap papers sre emphacised be:ause they exemplify the
preme need o urderstarding “he marke- Lr which the commercialisation is
to tnke pluce. ot only must the market be understood, but also the
personal needs of the ultimate conaumer. Furthermore, the time factore
sl the developrent of the mrrie’ need to be appreciated - Hesearch
results 100 late may be wasted, achieved too csriy are wasteful of
resource; a quick approximate answer miy uften be vuatly more valuable
"het the perlect nnalyn s a4 yeur Later,  The relationship between |
dmeliness of rosearcr resulte and thke suthority of theme results is one

ol t'ie nore Adufficu 't for scientific ranagement Lo master.

What tnen his Tndus'ry tc oftfer UNIDO on Commercialisation of
nesearch Results? The prineipsl finiing from experience lies in the
organimutionsl field, Al'hcugh every m.jor company has sn individual

srganication structure o¥l'g tuch ‘o hictory und a little to geography,

there are neverit.less many common features ac Las been found in course
of 8% 1dics initiuted by b I.F.M.4, (F). The Key to successful - or at
ienst working - argaricatioags lies 10 the communications pathways and

it i8 on Lheae the* attenticn will be rincer.trated,

Regeurch c.onot be econiorically commercialiscd vithout thorough
underedcpdin - Ly yere [iohims T bbe ek ke ang obje~*ivee of the
2 her. This provides bo'h the motivation to work and communicate and
the resns tu do so ¢ffectively. The demands of this two-way
comunication nrocess can place Btraine on the structure of the
organination, be it country or vompany, which will soon show the weak
links,

The Research Institutes operated by the British Government have
formalised the proceas in what is known as the 'customer-contractor
relationship' (7), whiak in essence is what business has always recognised.
The practical problem ie to establish this ~elationship without upsetting
the easentiul pride and creativity ot the research body. It also forces
a discipline of strutegic thinking on the 'customer' - the business end

- wvhich i6 far removed from short-term entrepreneurial opportunism and
the day-to-aay pressures from the ultimate consumer - the Public-at-large.




1I _THE MATRIX

This relationship na- rly He friifyu) {*f the Maters 1 apd
peychological needs of 'he Renearch reasource and those of Commerce are
clearly acen womplementaly afia no. Cuapeitlive, This duality can be
expressed diagramstically us a Batrix or meen philo-ophically as a
dialectical situation. Tt matters not as long as the duality is
recognized and communica‘ions structured accordingly.

Despite the lock of an accepted formal definition, and occasional
divergences of viewpoint in the literature, there is nevertheless a
fair measure of agreement, among authors who use the term, about the
essential okaracter of matrix organisation. It is scen as a mixed
organisational form in which the normal hierarchical structure (usually
depicted vertically) ia overlayed by a lateral or project structure
running horisontally,

The matrix thus presents the organisation in a form which shows the
resourcee available in appropriate functional groupings represented by
the colusns and the uses to which that resource is put, represented by
projects or business Areaa, in overlying rows.

Thie pre-entation Fecognizes pubdlicly the distinoti n between the
oxecutive management and maintenance .f the reecurce and the co-ordination
of its parts in a work eituation, Recognition of the duslity enhancee
the rdles of both line (vertical) managesent and project (horigzontal)
management and avoids hidden conflicts of rdles. It may however make
these possible conflicts more visible by appearing to set the rdles in
compc*tition.

In reality the duality of resouroce nanagement and use-of-resource
management is a commonplace and trivial instances sbound. An analogy
found most useful in telking to scientists is that of a small transport
business, a garage, owning a few trucks and cars and operating hire and
contract services. The vertical manager - the garage manager - has the
tesk of meintaining the resouroce: keeping the fleet in good running order,
serviced, filled with petrol; keeping up drivers’ standards of skill,
recruiting and training thes and aleo the Sechanice; from time to time
altering his resource by uying a newer, more suitable, vehicle or more
vehicles, or disposing of a vehiole. The horiszontal manager - the
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contracts or Sh1iE.u¥ mas,ager - has the +amk of making beet use of the
resource Lo mee’ ustorers' requlrements and of adapting his trade to best
use of the resovurce: po! to BG arrange hings <het the S-ton truck is
used to collect & ro'l 5f film or the limousine {he only transport

ayailavle to Anl1mnt a 10ad of fiah.

Of course, in a very small organisation these are the same man, but
this should not vbscure the two different roles and in daily domestic
practice does not. 1In s large and complicated system, it helps to indicate

the separation more clearly and this the use of the matrix does.

Lven in 2 complex system, simplicity can Le achieved by denying the
duality. Planning atructures can be established which operate only with,
by and through the line mansgement. Many factory operations can be and
are conducted this way and most administrative operations also. To meet
the needs of the organiention ysrious hybrids of line and staff structures

cen be established, most of whnich heve their own problems.

Project structures can he established which put all the power into
the horizontal role and, no doubt for some purposes, these may pe admirable.
But not for & con:inuing tmriness. Tre lack of power, prestige and
motivation among the resource panagement 1is ratal to continuity of the
resource. The correspnrding danger of the simple vertical structure is
the exact. count erpart, namelw Jonk of el of the use-n. -Tesource

resulting 1n idl. resource °r migused resource.

Those considerations are of general application and will be found
widely discussed in the literature already aveilable. Matrix management
in fact is not only highly cpplicable to Research, but also essential for

any substantial and complex industrial or national research organisation.

The matrix presentation provides & clear distinction between the two
communication pathways, the ‘science and technology' route for reporting
and publicising the progress made in the knowledge base of the research
resource and 'pusiness' route for supplying to the operating side of the
Concern the useful and sable information fer the supply of which the
research facility was in the first place established. This clear

distinction if properly underctood greatly eases probless of correct

documentation, but does place some additional and potentially rewarding




demands on acientiste in managem nt porltions.

Elsevhere (&) the plusueu -nd min 1ee have pe~n sum: rieed to the
following effect:-

Advantagee of the matrix struchurs include:

1) Defines communication prthway®

2) Decreasee reporting problems

3) Provides a framewory for objnctives

4) Provides contimi’y of pruleasional motivation

5) Retains coct locatina for efficient control

6) Provides projec: costs from same data

7) Develops scientist msnagement with a feel for business.

Disadvantages include:

1) Need for 'two-headed' men in key positions

2) Puts a load on the lowver 1ine management

1) Needs sophisticated 'clients' to exploit efficiexntly

k) Ceuses occasional schizophrenia

5) Makes unusual demrnds on the Head uf the Research Institute.

On balance, the matrix type of management introduces a new level of
flexivility a.. control and has great otential ae a eyt em in many
situatione, even if only adopted conceptually and not fully exploited.

111 COMMUNICATIONS

The message is that the ecience and technology resource, the
Institute, must be strong and proud and also that ite strength and pride
should 1ie principally in the arecas of vital scientific and techmological
need for to-day gnd for to-morrow. These strengths should be such that
they can be used to best effect DYy @ commercial outlet which kmowe iss
aress of vital need. There smiet be equal - and justified - pride in
the scieatitic resource and in the commercial skills and judgments,
othervise the duslity is out of balance. Herein may lie the root of some
of the failures or poor of fectivensss.




Ry cper betaween ol vrinpels ie eseonia’ pul that trust

and (s e eerme b ChL b Tier .- it =1y 4 certain
nee: f:. i oL rommaTasatiare notoe fie, e of Planning.

Marag - m> . " T ornotien ond Yoporting, it owithout tae trust the formaliiies
nrocolee A Cupty uaper. fommuLicet e Lt often seen 13 onLy an
1B8Ue (! . g ~uowleage or Aasking mestiont - bu reception ia just

s moch r. o of 1@ prac tut. 4 radio tronemitting stat.on is no good
wi-hour oo ey sete and Al o eonnnt e o' ablinined without both
varties b o spible of seoding ot oreceiving,

In wi-ectice thin demarde certairn proceanres best i.lustrated in

mat-ivx termo. "Wertically'

inturma  reports are imssued, written by
acientisln 7 sureatista. hope resesi the eciertific ‘or ‘echnological)
progregs -nic 1n che fle.d suerosny o woprtre d o f1n fiome to time
rollated . ivies dorament, Ot p sertical' ou'put im of course

publica.ion o loarned oare e ad paten o,

"Hort - u' 11’ output cones sn mang lorms, oreject reports, memoranda,
advice, Toomui ¢, proceas modific'ioue, etc., tm'. =il should be linked
to n pro.ert, creerahly nuoomiea uou reenrioa, Tre :roblem here is

that tue forn nd topins ot 40 umen. tion 16 necesearily and correctly

hesvily irliue. eu Ly 'he Veuslomer® amy therefure loeg mamily regulated

by keco- ch

Fur! » ..ors the nececs Ty :nd correct commercinl pressure for useful
~ucput i U - r.gnt form anu at 'he r.ght timr may ndversely affect the
mutput 0, v ical documeatarion recoruing the progress made in the

ctace-of- ni-ur. acientifieally.

Jive o ceenrilistion of these needs and pressures so that they are
e g ¢ cnflicting but ae necessarily complenentary is a major
problem .ut ore worth a lot of attention. ot only is ‘vertical'
dacumenta‘iui &o important element im morale, but also it is vital for
archive. purroses, As individuals come ard gc, reinventing the bicyele
is a conlinued tureat; new staff ueed to be able to read what has beem
fone in the ; ‘at in the specislised fields in which they will work, met
just tue publisted literature, if any, bu* what their predecessors have

done or not dore,




IV EXAMPLES Ck (OFMERCLALLSAT ON OF KECFAKRCH KESULTS

Clearly, exemples :bound, since aardily a product on the market
ocontains no elerent of reseasrch rontribution ard rmary products owe thelir
whole commercial exigtence to rurerch Mirddope, wwaver. the definition
of casee where the long-'erm ‘i .titute-recesrcn’ pproach resulted in
commercialieation i& more diff.cul*; 'rir i3 becaise of the contrast
between the essentisl rcomt.vuit;y ~f the resenrch programme snd the

discontimuity of the actu.l impsrt on the market,

T™he latter category is bes:. illustrated by the work of the company
laberatory in Bombay, slthough there are other examplae of work carrisd
out in Burope for the beonefit of overseas companies. The Bombay
laberatory ie menaged aad funded in the intereats of the Indian associate
sompany, operating in ite Indian national environment. Thia meane that
their research portfolioc emphasises inport substitution and the
developmeat of new exportable goods.

In India the commercialisation of minor oila (kusum, rice bran, nees,
karsmja, sal, etc.) se economirnlly profitable and technically
satisfectory replacemente in sorp-making for edible oile hae been
outstandingly succeseful. The new process for tresting castor oil so
a8 to replace lmported tailow has bee rapidly adopted ). The nscessary
research programmes were undertaken following surveys of need and
potential resource which antedated commercialisation by some five years.

The ostabdliehment of the -~esearch rusource, however, had to take
plase many yvars earlier still and the build-up in thie particular arva
of oils and fats started in 1963,

In swch project areas, the synergy detween the commercial side and
researeh is very high and thie perticular laberatory u«s - streas of
suseesses to celebrate. Their circumstances are peculiarly feveurable
te this type of operation and similar achievements are ..ot to be expeeted

overywhere.

Nevertheless valualble results cun be obtsined in lese favouradle
esircumstaners - suck ¢ wide esparation of two parties. A centralised




agricultural roeseur . o s e ter o lnam coroamiriate crop

developments t f .r .enuver: e b Yy s ., S.nf rcwer growing
hae been encourage ' .+ .. Mox o€ s @ 2 4 LLGUE LDl
ressarch labor:i ry 1s 2 ving nr vrre v e Ve e strere rother

than directly comerciaiie .

An interestiog "ail o o0 oot retee Jdentul feCay - A
tablet to be suckei !'er m s, Te Ly fally 4 tuccoBs, Lhe product
was clinically teited 1o st - o 5ol 1t wee nopatle o7 lurge-scale
manufacture sn. ~ac leanche. notro oot vt fully wdequete advertising
and distridbutive suppert. Pt it tumiled ‘o we accepted by Lhe consumer.

Many reasons were ffered, but tae mo:t Yixely 18 an o ader-estimation of
the difficulty »f 1ntiodiring 1+ 2ew e um when he elfect of the
treatment waes ro' immedintely jerieivec,  The reoduct was successfully

commercialised - however it wig rn! cormerci.ily eL~cesrfill

V. RECGMMENL 65 10NS

A number »f recomuerndsrions can i extrected from t ¢ experience
quoted. Methods of spplyine 'reee will obvicusly Aiffer .ccording to
the needs of (he country 4.4 'he rsr ferinl 1. fources availoble, However,
the principles are ~a.in everywhere and wili often be tound to be at
least partially already practiced. Neverthelrgens n little additional

disecipline bringe conaisercble rewircs,
Reco t

1. The body or bodies responsible for Commercinlisation should
have, at the higheast level, a senior member with = scientifie
background who can be u reveiver ~f research information and s
transmitter of ccnmercial needs. This very roughly correspoads
to the Chief Scientist role in British Government Uepartments or

the R & D Manager in lndustry Croupe,

2. The Heuds of Research [nstitutes must be very well briefed
by the above bodies with tlieir protatle future needs and

particularly with re:listic time scalee for, und values of,
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research r.s..' . Lo I R ot ormo 1y setting s
necessary, (re i by o0 v b b, Cnly by thie

MEANE C::Nh e =t re e i1tute be

-
~

correctly brlu e o o ' P T v w3 where it

need be, s hpro Ll whes e it oo e,

Whilst the et ot rero, oo Lo 1tuiee oA et beour Lquoly

responsible for the q, 11 v - ' e e w tachpningy resources
in thedir Tnatitaven, trer oas - -t w0 pre todes] of direction
from the Business st . © ' Low ‘ot FREOUNLE L uBed,

A formal Froje-! sys'co v . trondgl  recummernded since thereby
a control element can Le n v uuced - simple or sophisticated as
required - and the Institute cun dd to its profesmional pride, a

pride im completing projec*s ot srutled neceprity.

A matrix sys*em ot Keue.rch Mansgemen' is recommended to meet
these needs.

The Institute muat be prepared ‘o report (communicite) in
two modes - one to 1ts 'cus'omere' who in principle supply both
the money and the "uentione - cne to the weien . itlc world to enswre
that its professionsl standards are nointined u* the necessary
level, Both forme nf ‘reporting’ should 'hemmelves be monitored

as evidence of requisite juality of outpul.

September 1979
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