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GOVERNMENT-SUBSIDISED APPLIED SCIENTIFIC RESEARCH
POR DCTCH BUSINESS SNTERPRISES

"If you want the world to smilc upon you, you must work®

Introduetion
M

Unlike resecrch devoted solely to widening our lmowledye, satisfying our
euriosity, or making us bigger, cleverer or perhaps stronger than our neighbours,
research focused upon meking something or improving a particuler pProduct or prow
duction method is aimed at the direct application of its results, The latter kind
is the subject of this peper,

When I use tho word research, I am applying it not only to socking entirely
nev products or production methods, but also for investigations whose sole purpose
is to make existing world lmowledge applicable to particular problems, In most cases
this vill be the essential aspect of the activitios of researchers who make their
work available to business firms,

driefly, the object of our work is to assist technological progress, This
is its primary aspect., The mem 7f doing so wo eanll research, ranging from ine
novation to information,

All the countrieé of the world, without exception, are undergoing develop-
went, One has advanced further than another in one way, the other has made more
progress elsevhere. Some countries, of course, are well ahend in nearly cll ways,

If we properly appreciate this, it will bo obvious that research will have
to proceed at the rute of o country's progress or, in otlier words, one must know
bhov far a particular country or industry has developed before the most useful king
of research and resoarch orgenisation cen be indicoted.

The question of vhat research should be undertaken olsowhere in the world
may thus be illustrated by outlining the Netherlands' developmont since 1850, show=
ing vhat research activitios arose and when, and how thoy have progrossed,

The various activities will, then, be rcviewed in historical sequence,
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Resoarch and information for formers

After becoming :n indepcndent netion 1 the end of the sixteenth contury,
the Netherlands was for meny years cn importent weelthy country with o leading po=
sition in agriculturc ind scrvices such as trede, banking and transport, Bbr
centurios, there wos no metoricl chenge, A number of universities were in f£ict
fomded, but their scientific rescorel wes aimed purely ot satistying people!s cum
riosity. It wos cttractive to bo part of the world of scicace; it cuve gome (often
poor) status, but the universities contributed nothing to the country's develop~
ment,

Vo moy thercforc puss this period by, cnd stert from the middle of last
century,

As an illustration, tuble I shows tho grovth of the populetion since the
middle of last contury, The nceds of n rapidly growing netion can only be supplied
if everyone rolls his sloovos up and puts his back into providing for himself and
his family,

Figure I shows the greot importence of ngrieulture in the lest century in
comparison with industry, Industry wes of minor importance.

Services include trcnsport, vhich in the Aetherlends is treditionally trans-
port by sea, und by river to inland Burope, plus road trensport in Burope in the
moro recent past,

The speciclity of tho Duteh - once the carriers for Burope - is the trans~
port of goods, This grus together vith o brisk trode, Since the Notherlands has
benefitod from trade, :ud trade flourishes bost v:ithout barriers, the Nctherlands
has alwoys championed free trade, although this has not boen achieved at ell times
or in all respects.

The free trade whieli the Netherl.nds advoceted os « trading end shipping
nation automatically involved uangors for its own products, In the nineteenth
century these were still meinly cgriculturcl products, It is hardly surprising,
therefore, that in the sccond haly of the century there was an agricul tural crisis,

when Dutch farmers were wncble to produce ot world merket prices,
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This agriculturel crisis of 1878 to 1895 prompted the governmont to assist
agriowlture with scientific knowledge,

fortunctely, the knowledge wes availoble, because in reelity all ¢ farmer
doos is to operatc o biologiccl laboratory, and biologicel science had long boen
practisod at the universities, It is from this time that egricultural information
and resezrch originetc #), From the very beginning, ir _ommation and research were
kept seporate. The information is furnished by peoplc wio repeatedly refrosh their
lmowledgo from the research workers! store end, with it, advise farmers individusle
ly on crop rotation and fertilisation, ehoice of vcrioties end dreinages in faqt
everything thet good farming needs,

' Separcting informotion from research has proved effectivo, and not on
goographicel grounds alone. Information has to be spread throughout thc country,
vhile research can more effectively be concentrated pecause the reseoarch wvorkers
help one another, But there is o more important recsons A consultant must be able
to speak the farmer'!s language at the former's levol if he is to gain recognition,
This calls for o differcnt type of man than the research worker, Even to-day, o
consultant on egricultural problems celling at a mixed fom with large cattle
stocks mﬁst be able to taellc zbout the cows bofore he can give his ad-ice, say on
crop fertilisation,

Tables 2 and 3 and figuro 2 illustrate the importance of this. Table 2
shova the numbor of Tcams in the Netherlonds (horticulturc excluded), The initinl
inoreaso came from cultivetion of the "wcstelonds™; the subsoquent decline from
the combination of smell farms and closing down of merginal ones. In canpdring this
vith figure 2 one sees that the numbers omployed in infommation services increase

even wvhen the numbor of forms storts to decline,

*) "Agriculturc" in the prosent context is o colleoctive name for agrioulture,
cattlo femming and horticulturc,




Table 3 elecrly snows tho influencs of imfsrmetisc o= T T T 2% JEOWY
itcloaror then ~ny statistics for industry cen doe In Lrdustsw r7viuc<s :zange: ic
cgricul vure they cxwcis .- bauwy wallgn wielt o I730 i3 ;doisiedly zestor saec
that in 1850,

Before going further, lot mo add soaething xbout :na aspect I agrisuluur.
information end resesrch, Thoy are fincnced almost entiraly st -2 Flag 3o .7 o
funds, The farmer has to pey for any soil anaiywes himself, wvbils 2 small mpemiic
of his contribution tc the farmers!' orgacisation is spen: on resecrcr, ™es: twe
contributions are negligible compared wita vhat the govertmemt provides,

in egriculture, this is possible because all farmers bSenofit Mually fam
Momtion and research, Eech scecunta for such s mmall sert :f ;roductisn whes
they o.ro a collective ;roup; tbey ere collesgues and not competivcrs,

But es soor ag machines are dev:l:ped for iaprovicng agrioultupel wlficier.
for instance for lifting Potatoes, the situation changcs., Pev fictories in the
Netherlands can build these. If the disigns are randed to all %hese fectorive,
occh will be able to supply so fev zachines that 0o one vill be interested, [«
thorefore better to hand the dosigr to one menufccturer orly, tut it wdll kav-
be sold to him, for else other manufacturers would rightly ag& vhy ha aad ngt e
should be supperted out of the taxes,
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The Technical Consulting So_r:if_e for Industry

At & vary early steg:, in I9I0, it wes roalised that it could be neces=
sary thot small industrial firms would have to bo ussisied in the same vay 14
!mor-.. The govermmaent ot thet tim  set up & Technical consulting Service, svaf-
fod entirely by civil servents. ihe numbors of staff are shown in figure ),

Although it is my intention to discuss the place ind role of gevermment
subsidised research and I am nov specking of s consulting service vitk vory lip-
ited and highly specialised focilities for resecrch, it may be as well to emm
phesise o fev pointe of wvidor Amportance from the Service's experience,

The Technical Service is intonded for saoll firms, employing from, say,
ten to & hundred workers, though those wvith fewer than ton are not excluded,
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many cases, these problems, such os inadoquete costing or bad layout, and problems
of finance, cennot be solved by the field engineers, Consequently, the Technical
Consulting Scrvice started « depertnent for advising firms on manageriel and organ-
isation problems, After some initiel di2ficulties, it hus now becomc g vory ime
portant department doing ossential work for small fims,

Field ongineers spend 50 of their effective working time giving teehnical
advice and 50% on manegeriel, organisation or financial problens ) wvith o total of
6600 itens, The Management Consulting Department provides enother 250 detailed
items,

0f the total, 85% go to fimms employing fewer than fifty workers,

Besides being limited technicelly, therefore, the ncture of the problems
requires no rescaroh or even more general invostigation. An endeavour has been made
to link the Technical Consulting Service ond the TNO, the resccrch organisction
thet will be discussed in the following section, but it has become obvious that
the field engineors are rarely confronted with problens that require rescarch,

The gn;o,t lesson of this section is that Dutch industrial fiyms employing
one hundred or fewer workers can bo assisted firstly by making use of ndvico on
management, organisation or financc » and thot sufficient tochniocal cssistance can
mostly be provided by trocing cnd applying oxisting know-how, It is very important
to esteblish th. right contrels, As this -ould le mede infinjtely :ore difficult
by asking for payment, no bills are sent for the ficld engineers! worke But the map~
agoment consultont depertmont doos cherge for its services,

Rothor outside tho Technical Consulting Service's normal activitios, but
within the same orgenisation, is s mechanical worishop, A staff of six engineors

with assistants and meehine operators design and build prototypes of spesial
machines, mostly ot the roquest of their future users,

This workshop serves e usoful purpose, Experience has shown that the
engineoring industry is not inclined to po to & lot of trouble in designing machines
at the user's rcquest, The usor mostly wants to kesp the design socret and will be
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c..oinst constructing o <hole scrics sor sl ot con ety At vt the
machine n~y be very inportont to dr, Se 1o cOVermeat stops in o with . werkshop,

Thodient is of coursc billed for these s. rvig s,

The Orc-nisction TWU

INO stends for applicd seientifie resenre!.,

The ncin fectures o, tiuw TaO=orgenisiiion o showm i e duwex; though
tiey con be disregorded ot tic morient, oac or twe poiats showdd be rnentioned, There
is a Centrecl Orgenisation, tae purent body, witii * aumber ol speciel orgenisations,

vhose names indicatce their particul~r ietivitivs, Thoy opvg

- tho Organisation for Industriszl senrch T™NO

- the Grgonisation for Nutrition .nd mod Reseereh TNC

[#]

- the Nationzl Defence Resocren Orgnniscticn TNO
- the Orgunis:ction for licrlth Fesecrel TG

Our moin interest ~t prosent is in the Crycaisition fer Industrial
lesearch TNO, which cins at tedRing the resalis of cpplicd scientifli- rescerch
eveilable os ofrectively «s possible to tred., industsy and trafiic, These cims are
pursucd by vrrious nesns: by subsidisin. oxisting resonrel estoblishments and
perticipeting in the frmetion ni ncv anesy bosetting vy laborctorios, by edvising
on roséorech, ute, There een be aotln v bul prois: for the et of parliament oge
teblishing TNG, becausc of the mony oo8s1bilitics it provides, In practice wll have
proved nceessary, and it is thercfor: no sirple natter to deseribe jiow T™NG in fact

functions,

TNO wcs established in IS30 when t' A~t vwas cdopted, but cequired no
significance until ater the Second World ies (sec fiure 4),

Thi. slow pro-wur growth und vapid postewer growt: is partly oxpleined by
the groat difficulty of sotting up c new orgenisction to absorb existing cstablishe

ments, Before thc last wer, the Nethorlonds had o nuwiber of iovernnent bodies for




instance for assisting speeific industries, The exceptionel wartime conditions mede
it possiblc to transfer these to TNO - which was the intontion from tho very begin-
ning, Nevertheless, INO did not succeed all along the lines; all the agricultural
research institutes for instance verc definitely grouped under tho government oute
side TNO in I957 uftor protracted negotiations,

The lesson of all this is that cverything cen be combined in ono organims-

tion muoh casicr by sotting up the orgenisation first than by attempting later on
to combine research ostablishments that have already grown into autonomous units,

Is it really so importent for them to he in a single orgenisation? Most
certainly so, However difficult it may be to co—ordinate work ot differont research
labomtorios, the problems met with in our modern,conplex society are so manysided
that co—oxdination 1. imperctive and, in fact, ofton comes about automatically,

Air pollution obviowsly intores's ‘he Orgcnisation for Health Resoarch,
vhore the health of human beings, animels and plants is cencorncd, Porhaps besides
examining its offects on hoalth, the Organisation moy investigoto whether the pol-~
luted uir can be purificd, This brings its field of operations to that of tho
Orgenisation for Industriol Rescerch, But as soon ca the question arised of modi-
fying the foetory process so that the cir pollution ceases, this definitely is the
latter's domuin,

Many such cxomples could be quoted of how social or industrial problems
cannot be chopped up Tike ! Tvicions of mn organisation chert, There are
advantoges in putting all the units togother undor one umbrella provs ded they have
Plonty of autonomy. The TNO structure provides for this,

This epplies oven more to the loboratories and institute togotler forming
the Organisation for Industrial Rescarch, They are:

de Institutos administored by the Orgonisation for Industrial Researeh;
I, Industrial Ligison Department TNO
2. Institute T™NO for Building Materials and Building Structures
3¢ Central Laboratory TNO
4s Central Technical Institute TNO
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6e
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8,
9e
10,
11,

12,

13,
14,

I5,

Forest Products Resenrch Institut. TNO
Ceramics Rescorch Institute THO
Plastics Rese~reh Institute THO
Leather Research Institute TiC

Me'al Research Institute THO

Ibber Rescarc!: Institute TIIC
Netherlands Ship Rescoreh Centre TNO
Paint Rescarch Institute THO
Institute T™NO for Packaging Rescarch
Fibre Research Institute TNO

Institute TNO for Moechanicel Constructions

Bs Poundations in which the Organisation for Industrinl Resccrch is finuncially

engaged

I. Experiment Station for the Utilization of Potatoos

2o National Institute for Malting Barloy, Molt ~nd Beer TNO
" 3s Rescarch Institute for Printing and Alliod Industries TNO

4. Motrologicnl Institute Benotcl=TNO

5+ Institute of Textile Cleaning TNO

6¢ RAI TNO Research Institutc for Road Veohicles

The neod for good lines of communicction betweon tho Fibro Rescarch Insti-

tuto and the Institute L Textil. Cloaning, ond between the Point Rosearch Insti-
tute and the Institute for Building Matoriels and Building Structurcs will be

apparents Less appcrent, but of much grecter proctical significance: the Ingtitute
for Mechanical Constructions has holped the Plestics Rescarch Instituto by jointly

designing o machine for mexing plostic piping one moetre or more in diamoter, while
the Plastics Reseerch Institute has assistod the Institute for Mochanical

Constructions to mnk» largo, checp runs of pnomnctic switch elements with o spocial

Plastic—processing mothod,

No -~ we could not do without this link~up; in fuct it should be even

stronger still,
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The objectives vad iustitute onumeratcd above have shown that the Organise-
tion for Industrial :teserreh m.y be roleted to the institutes in o varioty of ways,

Tho roeson for this viricty usuclly becomes clear if the orizins of the institutes
are gone into,

TNO wes founded through the initiutive of the Professors of the Dutch
Roycl Academy of Science who offered the _overnment, as it werc, to onsurc the
social cnd industrial wtilization of scientific rescarchs It wos not therefore o
need folt by industry itself thi.t g ve rise to the first cetogory of institutes,
The second category were different; the Orgeaisation for Industricl Research
participated directly when the foundotions were sot up; but the initiatieve came
from industry which felt thc need to support their cctivitios,

This differeuce in origin brought cbout = differcnce in approach, Because
of industry's scnsc of ownership towards the independent foundotions it makos a
greator offort to benefit from thoir worke The foundations operate infoimation
sorvicos which regularly visit all the firms in the particular industry endeavouring
to solve problems nnd dissominete the rosults of research, Relations with the
client arc much more direct and more personcl than with the purely TNO institutes,

Nevertheless this form of orgehisction, which strongly recalls tho British
Resoarch Association, hos its drawtacks, In the indopendent foundations therc is a
predominance of collective resoarel y into probloms doemed of importance to nearly
ell firms in tho industry, In choosing subjocts, firms tend to exclude problems,
the oxclusive solution of which would be to thoir own bonefit, Consoquently, though
the fims! standards can be expected to improve by rescarch, there will be no
innovation, Truc modernisation 0% products or production mothods will be achieved
only if n manager believes his own form vill benefite Such benefits are more likely
to accrue from lerge production runs, and for this reason he will first want to
introduce the imnovation himself, He will be ready to bear risks becausc ho vill

not have to shure the benofits with othuors,

This is illustrated by the story of the disabled ex=serviceman who had the

true inventor's mind. Aster years of research and dovolopmont lLe ultimately arrived




at - whole range of inprovemonts to oxisting vhoelehairs which ac had rrotected by
patontse ile wos so concerned obout the lot of his fellow sufferers thit hoe wentod
tliem all to hove the improved cheir at the lowest conceivable price, He thercfore
offcred potontial nenufccturers ¢ froo licence for 21l the patontse No one showed
ony interest., It wes only when the investor sdjusted his npproach to the general
industrial scteup by offering an oxelusive licence that o pplicants appeared and the
chairs were ultimately mede,

This is the type of considerction on which the oovermaent besed its decision
taat TNO may offor rcscarch results to o simgle fim oven though they cre obtained
with government moncy; this is o right which has by no nicans been gronted to cll
government nided rosenrch establishments in other countries,

The problem of sclecting the fimm scoms more difficult than it is in
practices A particular development usually fits in with only » fow firms! activities,
and often only onc of them is genuinely interested,

It must not be thought from the foregoing that the independent foundations
do colloctive research only, while the purely TNO institute do note The TNO insti-
tuto also make use of contributions provided collectively by o number of industrial
firms to subsidisc work on o pertioular subject, vhile some foundations :wlso do
sponsorad research,

A8 clrecdy steted in regord to cgricultural rosearch, the neced to ask for
poymont is directly related to tho right to doal with o specific problem oxclusive-
ly for one enterprisc, The oim of the Organisction for Industrial wsourch is to
obtein fifty por cent of its inooric from industry by way of individual sponsorings,
and grants from groups of firms, Tho othor fifty per cent, provided by the [OVOTrTe—
ment, is gonerally cmployod in four different wayse Onc pert is spent on jiving
frec edvico to all who ask for it, provided not much work is involved; another is
usod to dc more worik for the subsidising industries than corresponds with the
industrial subsidy; the resecrclh: orfort is usuclly twice as groet as tho subsidy
Thirdly, it is used for goencral rescarch, whose results arc published; and lastly

it encbles TNO to tcke the initictive in vork which forms = besis for subscquent

sponsoring by individunl firms,




The orjanisation has lonz been awere that good research is the first step,
but that transmitiing its results to industry cnd getting them applied must be the
second and perheps much more difficult field of activity, All further effort will
be worthless if the findings cre not applied, In co-operction with large enterprises
posseasing their own resecach teams or oven loborctories there is no difficulty
in this, but in ¢ large number of fims for which TNO works we encounter the sanme
problems as in regard to egricu’ turcl information and the Technical Consulting
Service, This is the weuk spot in every independent research establishment whose
object, in addition to its other work, is to help smcll and mediun-sized businesses
to solve problems both lorge end smell,

The Metal Resonrch Institute, for instence, proved by research that
considercble improvement is possible in the ordinary metalworking operctions that
are carried out in vory workshop, for instence turning, It is all = matter of
choice of tool, tool positioning and speeds This ccn be set forth in reports; but
does not help,

Vorkshop foremen have hoen gothered together for courses of instruction, but this
too hes often proved insufficient, Imparting knowledge is not just a matter of

the man's scheoling ond level s but more often than not o matter of mental attitude,
Ultimately, it wos decided to visit course ccndidates in their own workshops
beforehand; and often the result was thatl other candidates were suggested instead,

With one thing and another, success eventually crowns our efforts!

It will now be cloor that the Organisotion for Industrial Research cen
adapt its methods to preveiling circumstonces, This it aims, in fact, to do because
rosenrch can then be mide more servicecble to industry and to society than if o
given course is obstinately persisted ine This mckes it no simple metter to say
in a fow vords how rosearch cnd informetion are organised, For excmple, take the
formulation of the rescirch progroamme, Vhere research is carried out for an

industrial group which gives fincncianl support, the programme is Tormulcted

together with the group's representatives, Initiative is taken both by industry
and TNO.
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The progrunme whieh 1he insticuoes C.rry o one with o overgment crants is
usually selected by the instituic lireciors i Lok erdleovpues and s submitio?
to advisory commitiecs rad instilute bords Lor common, il criticisim,

The choice is sonetimes aovernca by the wesirve o sorve the public interost,
but mostly in the bope ol intercsiing, industiry in tic projoe: lotor (veler demitve
rorelisation Yor instance); very ostem il is merely tiv: inilicd sve, besors sveking
sponsors (lo:r instonce studying. tne tecanolo; o o4’ r lasieribro reimoreed plasties),

Joth these oxamples oro conper.tively cxlensive vl honeoe lon=tenma pro-
Jectse, 3ut much work is o, r tot: 11y di.lcrent ncture, boiny, cimed ot cssisting
industry with trouble shootin , and must produce very quicit results,

Economic aspects rmust clweys be the mejor factor in deeiding whethor o
rescarch preject is worth while or note It is 2ll ¢ matter o bottor end/or cheaper
production, Economic considoretions must thorefore oiton be takon into ~ecount
in formulating the progicmme.

During the agricultural erisis in the Netherliids in 1880, the decision
wes rightly taken to usc resoarch Tor egricultural improvement, farming wns then
the main source of income, All farms had the seme problemse it that time an ime
provement of I0% in agriculture achicvod more then rosoecren for industry would have
done vhere the problems werc more widesproed and the ecomomic of{ect would haove
been fer loss,

In seeking to improve - situction in n business or industry, it 1s tirsi
better to find out the main cost Zaetors and then try to improve theses Jesides
economic factors, the possibﬂitz 0l success is of course nlso » determinani in the
choice of project,

The polishing or dicmonds respresents 5005 ot the addoed velue, cutting them

less than 10%, Which aspect would you ghoose lirst?

Mnelly, I ought to ropect that propoer ndjustment to practicel needs and to
the possibilities of oonvoying infomation to industry arc feetors of such importenece
that they must be allowed for, togother vith the fretor of rescrrch copoacity, in

selocting personnel,

Anroxes : I, Tables: 3y, Mgures: 4 Mey &, 1967
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TNO 1 The Netherlands Coentrcl Or.anisation iog Applict Scientilie

Rescarch
kel ubadhably
(Nederlundse Contrale Orgonisctic voor Toegepas o Notuurwetone

schappeld jlu Onderzock)

This orgcnisation wos crenbod by an Aet which wes prased in 1930 and came
inte force in I1932. In the .etherlinas it is getear lly nown by its initicls ™0,
this namc coverin; the centire comnlex of central and speciil or

institutes,

snlsetions and

According to the TNOAct, the Coatranl Crzanisction has the followving tosks:

= To ensure thet applied scientiric resccrch servos the public interest in
the most effective manner;

= To co-ordinate and encourage applied scientific rescarcn and the cppli-
cation of its results;

= To promote cowordination in government—action towords it;

To ndvise the Ministers, if so requested, or on its own initiative,

As it had been foreseen that a sin<le organisntion could never cover the
entire field, the Act provides thnt the Contrel Org:.nisction may propos: to veorious
Ministries the setling up oi "Specialized Crganisetions", thal are entrustoed, within
their individuel technicnl branches, with the smme tcsks, AL present there are four
specializod orgoiisations, with the same rutonomy in their respective Ticlds as
the Central Orpanisction: the Orgenisation for Industrizl “esearch TNO, the Organ-
isation for Nutrition and Food desccrch THO, the Netional Defence .escorch
Orgenisation TNC, and ihe Organisction for ileclth Rescicen 750,

Specislized orgenisctions have speciclized tashse That or the Oraanisation
for Industricl Rescarch is to ensurc tuict cpplied scientific resenrch serves the
interests of industry and trofiic in the most ericvective Whle

Up to Janwnaxy 1957, therc oxisted an Orgenisction TNO for Appliod
Scientilic Research in Agriculturc, vhici hed o i'ew resourch institutes, The
majority of the institutes, hovever, wers institute established by agriculture ite

self, some of them recciving governmentesubsidies, A number of institutes undor



the cuthority of the rovermment sormod o taird cotoeror,

In 1957, these threo groups of institutos were converted into foundations
orjanised on ¢ wnilors pattern wider the Sationnl Council for Agricultural Rescarch,
en edvisory body Dfor the Ministry of Nriculture and Pisheriese The stalf of the
institutes roceived the si:tus of eivil sorvaitse

The dentrel Organdsction is headod by~ 3oorde It is composcd ofs

() Tho Presidents ol Lhe Boords of the Specialized Orgeaisitions;

(b) Ordin~ry members, cppointed by the Cro'm on the recormeadation of the
Hinisters thot comopercoed in the fouwndotion ol TNOe lall of the
members are scientisis, helf cre cconowic experts, The loynl Netherw
lands Acoadony of Sciences d Letters proposes the names of scientists,
wiich are then submitted to hinistries and [inzlly to the Crown for
wprovel ond cppointriente The cconomic experts are appointed on the
recommendation oi the Socinl and Eeonomic Council,

(¢) Temporory member:s, cppointed, when it is deomed adviseble to do so, by
he Crovn, on bhe recommend:tion oi tiwe minister of Education, Arts

and Sciences,

The meetings of the Joird nre attended by dolcantos ol most of the
Ministricse The Dolegiies have the povesr of vito, os concerns decisions on tho
spending of the Govermuentesubsidy. Ir o Delo;cte mokes us. of his power of veto,
the final decision rests with tice fdnister wliom Lo represents. Is no objection is
put forwnrd by the hinistor wvithin o pexried o0 30 deys, the decision of the Board
stonds,

A .

Al 3oard meelings ore usuclly hold tuiee o oyeor
The mancgenen? of eurrent cifeirs is caotrustod to o Sxecutive Committoe
that holds srequent meetin,se Ordinesy menboers of {the Xeeutive Committec ares
~ The Presidout ol the Boerd ol the Control Crocnisation and his deputy,
cnd the Presidents of the Sneciclized Crpanisations,
The Scerctery=Gienerzl ol the Centrel Orjuniscidon, the Treasurer, and

he Pregident ox the Nationel Council for i riecultural Zesearch attend
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the meetings oi the Board cnd its .xecutive Comaitiec in -n edvisory

capecity.

The Specinlized Orprnisations are also naneged by Joards vhich, in their

turn, may ostcblish Executive Commitices, Instecd of havin,, only an cdvisory ccpao—
ity, the Delegotes oi the Ministers cav ordainery menl rs o1 the 3ocalds of the
Specialized Organisctions, They hove the pover or velos 12 tiey choose 1o meke use
of it, the procedure is similur to that outlined for vetoing the decisions of the
Board of the Contril Orgenisation,

Severcl Bodies poriicipute, separately or jointly, in the nominetion oi
nembers of the Docrds of Special Organisctions, in so f{ri' o8 they are not Delegates
of Ministers, When appointing the scientist mombers of tho Doard oi the Crgunisstion
for Industricl Resonrch, for inst-nce, the Ministers request propos-ls from the

following bodies:

- The Roy~l Institute of Engincers, the WHetherlonds issociotiorn of
Chemists, thc Frculties of idnthemntics nnd Physics of +he Universities ’

the Senates of the Teclinic-l Schools, ~nd several other bodics,

irch of thom recommencs - coricin number of momberse hen oppointing
oconomic experts, the folloving bodics ore requested to submit propos:ls; the
Industrinsl Council sor thwe liddle Classos ond the Trode Unions,

Boords ore clso responsible for i ¢ moncgement ol lescorch Institutes, In
the ccso of those belonging, te the Specinlized Orgenisation for Industri-l esoarch
tho members or the 3ocrd come mninly from industry. In meny cases thie 3oirds of
Industricl lesocrch Institutos -re ossistod by "Advisory Commissions", composcd of
experts from industry ond science,

Cf tho vorious Speciclized Cryenisciions, the Crecnisation for Industricl
Resacrcii TNO is by far tie lorpest, 1t adninistrates - score of rese~rch institutes,
among which the Contrel Loboratory THO -t Dellt, vhore resesrch of o more fune

damontcl nature is performed, but still with the cpplicction in mind (Jor instance:

physiczl properties of polymors, application of nuclers rralicpion to chomical



processcs), Furthcrors the Org-nus-tion subsidizes five iluadependent resecrch

institutes,

The dovelopment of the instituies of the Industriel 2ese- reh Orgendsction
typifies the videning in scope or bine orgunisction's netivitics. At Pirst, insti-
tutes were set up ior speeific row mobesils cr brraches of industry (e, the
Metzl Insititute, ihe Lo ther Institutc otee)y but cr'te.wrrds the need wes Pelt

for :. division on .. nore scicntifie 0.8ise as . reosult © nuaber of institutes were

founded denlin: meinly vith processes, ior insianes the Central Technierl [nstitute

TNO, whieh currics out resecreh on someclled "unit processes", such os drying,

milling, mixing, otce, but :1so on problenms like tronsfomiction of chemieal enorgy

into cleetrical energy, and hecteconduction ot ver. lov tenperatures,

It is considered necossa vy thut _part fron rescoreh pPrograns, related

directiy to immodicte aneeds, o certiin anount or "free resecrch" is carried out

thet todios o brooder approcch cnd enticipates on possible future needs. lorcover

it hes become evident thot the problems that TNC has to solve, do sometimes ccll

for fundanental resecorch.
In the field of industry, TNO cins ot seileving botier and checpor pro—

ductions itesenrch cetivities are dirceted nt improvin; existing techniques and

products ~s well ns findin: now onos,
Whenever o now techique s been Jound, THC tries Lo interest industry in

ite When it !..s been tricd out by industry ~id prospects ior ~pplication look

promising, the industry will endesvour to develop it rwrther. As - rule this

development wors will entuil contricts with TG for further rescare on specifie

aspects, so thet it can be soid that in this Stape TNO 'nd industry cet in coe

operation,
If tiae now proecoss doen not meet with swiliciont i torest -t home, i1oreign

fimms or internction:tl orvonisctions ney toite -n interest is. ity which mey also

lecd to ¢ contrect with THO Tor further development .
Contrzet roscorch is perfomed on behrlf of smcll ond mediun sied ~g well
a8 lorge enterprises,

To industrizl onterprises in branches, w.cre circumstences do not iaveur
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plant—owned resecrel, 7.0 olffers the ocportuniil, to Tal il e L Peoddrenenia in

this respects, individuully or cullectively.

esecrch projects ~re Fincnced cithor woopublic o by priviote wals, or, in
the e6-s0 of subsidized collective reserrel, by combinetion of e twoe Under on
inducement—scheme, sel up by the dnistry of Jeonomic allluirs, subsidics enan bo
granted for resecrea, carried out on berolf of ¢ nuibes of firms collectively, In
case o subsidy is ranted, the sdnlstey doubles the cnouit, expendod by the fims
themselves or by ti.eir rescascch orrcmsctions Subsivics inr eollective res.careh
contracts, placed with THC, -mounted to ¢ sum of <y million Wi, in 1962,

The finoncial reguletions concerning, T™NG are dram up in o vay thet nekes
for co—ordination of the Speciel Or,cnisetions and safegucads the autonony of the
Organisation as o whole,

On the basis of the estimetes forwrrded by ihe S)ecicl Orgenisctions, the
Contr:ol Orgonisation drafts o budget for the organisciion os @ whole ond submiis
roquest to the Ministor of Pinanec for o subsidy; for the nexi . ary togscther vith
¢ proposal for thc distribution of th. amouni over ti budy;,cts oi the various
Ministrics, Although subsidi.s for TNO fizurc on the bud,ts of th “dnistri.s
concerned, they arc paid out by the Ministry of .ducction, Arts and Sci nc -8 in
onc anount to the Centrcl Orgonisation, whici zllocites to el of the Sp. caclizod
Organisations its shorc.

dy edopting this procodurc dircet firaneizl control by the lilndstrics over
the Spociclized Orgenisctions has boou avoidod,

The amount oy the subsidy, pembed by cxeh aindstry, rolloebs the rwaount
of reaeerch which is donc in its sphvre of interest, Lo jor peeats ere alloeciod by
the Ministrios of Hconomic Aflcirs, Defenc., wnd Soeicl Aicars wid Public Heixlih,

Subsidivs {ron induscm, virnings lrom Lavoiced nervices, otles o directly
to the rospective Specialized Organisction, In the cise oi th. THO Or;zenisation
for Industrial Rescereh, ror instone:, they wecount for whout liels of thn ontire
budgot, whcreas the TNO Dufonec Org cusation nd TNO's Liealth Orgendsrtion rely one
tirely on Government support. It mgy be assumed tact cboul 25 oor ¢ it of the rune
ning costs of all orgenisctions is covercd by <. rnings, contributions from industr.

Otc *



ThO=custorirs e elirgd enst priers { o surcharge for overhosd includoed) ;

no profits nr. mad.,

As expenditur.

Yor resoareh progocts las stov o stoadily rising trond, so

Lave Government cond ributions o 70, vlieh inervased frow 37 million 1le in I95¢

to 99 million 'd'l, Cor 1966, copit.l oxpenditure in

building ineluded,
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1819 3.056,9 : 1940 8,923, 2 !
1859 3.309,1 : 1950 10,200,3 :
1869 3.579,5 : 1960 11,556,0 :
1879 4.012,7 : 1961 11.721,4 '
1839 4.511,4 ,' 1962 11.890,0 !
1899 5.104,1 ; 1963 12,042,0 :
1909 5.858,2 : 1964 12,212,3 N
1920 6.865,3 : 1965 12,377,2 :
1930 7.935,6 : :
! '

' '

' '

! ¢

' ‘




e,
-~



Table 2

FARMS IN THE NETHZRLANDS (HCRTICULTURE EXCLUVED)

ye ar Numbey
1910 148, 844
1921 163,075
1930 175,025
1950 194,299
1955 186.637
1959 171.538
1962 158.576
1965 148.919

Blciigonion. o i i
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