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Public sector support for rural research and development has a long history in 
Australia. The recent Industry Commission report i.mo research and development 
hu·gely accepted the contmuance of the present compulsory levy regime. backed by 
the research and development corporation structure. In this paper. a number of 
sn·ategies for funding rural R&D are proposed. and in particular one involving 
volut1tUI)1 contlibutions from individual producers is developed. Such an approach 
has bath theoretical support and is practically feasibl.e. Funhem1ore, it is suggested 
that it will specifically address some 0f the problems identified by the Industry 
Commis~ion in the area of turul R&D. 
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Introduction 

The past decade has seen s1gmficanr changes tn the rescorch and developrncm environment 
111 .\u!'\tntlta. Government ltHttHtive~ to encourage privat.L ~ector research und development 
IHt' c a~..:ompanted maJI)l' changes to the structure, operarion and funding of government 
rc'lt:arch orgnnt\atinns .. For ugncuhure. the period has been characret'ised by the 
e-..wbllshment nf Research ;md l)evelopment Corpm·ations <l~DCs), funded by a system of 
mdustry levtes and matching government contributinns.. Tht"se changes represent an 
tmportant step in introductng a 'user pays' systern for funding R&D. and are consistent with 
general changes in governmenc phllosophy over the last decade. Overall. the changes can be 
characret'ised by an nttempr to facilitate increased commercialisation of research and 
development. by both the puhl ic and private sector 

1t ts likel: that the govcmrnem's budfetary constramtS will continue. resulting in a further 
reductton In puhlic \ector support for rurul R&D expenditure in Australia. The Industry 
Commtsswn' re\.·em repon into research and development in Australia (Industry Commission 
1994. 1 995a and 1995bL nags at least a P'tnial winding back in public sector suppon for rural 
R&D. In re\ponse to rh1s. d1e Indusu J Commission proposed that the present system of 
compulsory industry levies be largely ll1ill!Hamcd. albeit \\:tith changes to the government's 
contribution schedule (Industry Commission. 1995b. E.3-4). Although uncertainty remains 
about the government's <·ommitmerH to implementing the recommendations contained in the 
Industry Commission report, the prospect of RDCs facing a future with reduced public sector 
support remnins. In these circumstances, increasing pressure is placed on the various rural 
industry research and development col'pormions and councils to seek altemative and innovative 
sources of funding 10 maintain or increase cu11~ent levels of rural R&D. 

In this paper a number of alternative strategies for funding rural R&D are proposed. ln doing 
this, economic. und instirutional aspects of rural R&D activities ate examined which are 
imponant when considering the funding issue. lt is impormnt to stresst howevett that the issue 
of raising funds for rural R&D cannot be addressed in isolation. his inter-related with mutters 
such as: from whom the funding is to come; how the funding is to be collected: how the funds 
are to be allocated (to whom and on what); and, the total level of funds which should be made 
avuilabte for rural R&D. 

The approach taken in this paper is to first discuss the issue of the collective funding ofrut•al 
R&D. highlighting the issues of property rights and collective provision of goods. Tuldng into 
account practical and theoretical considerations. five strategies are proposed for funding rut:al 
R&D. The rationale for each of these strategies is discussed, and the views of some individuuls 
involved in the rural R&D funding process as to the feusibUity of these alrernativ~ srruregies set 
out. The results of these discussions give some indication of if and under what circumstances. 
the alternative strategies proposed may be feasible to develop for alternative fundtng sot,trqes 
for rural R&D. Finally. conclu$iOns are drawn as to how t•utal R&D funding may be developed 
in the future. 



The Economics of the CoUccHvt! Ftlnding of Rural Rcscat·ch nnd Dcvt.liO(Hncnt 

h t\ ~t·nera!ly ~lcceptt~d that the (haraoensnc' of rural industries pose special pmblcms for 
fumhng R&D {lt:UVHI(~\ The mniiit obvwu., nl the\<.~ tl'. the exc!U!'IIfHl of non~romrtbtU:tWs from 
the benefas of R&D. \\·IHch t.\ often exu·t~tn~Jy coslly or even impos!iible. In nddition. 
however. rural mdu\tt'te~ rrwy h<.' <.:hamctt:r'lscd by <1 largt: nmnher t'lf gc()!ftllphicaHy dispt.Wst.•(l 
and/or small prQdtlt~r\ \vhtch mal--t:\ 1hc fundtng t'f hnge pi'OJCCts difficuh The l!l.)mbmcd 
1mpacr ~)f these t\\·o (h<~racten~uc ... I:\ ltkcl~ to lc~ld to a less thun tdcallevcl t)f fundmg for R&D 
by u rurnl tndll\tr~ 

In tlu~ \CClt(Hl. di\I.'U'i'lttm 1\ t.:,mftned tP a mnnber n.f the thennmcal featm"Cs (>f funding rurn.l 
R&D. C\pc,:wll~ tundmg of R(,~f) on a ~;nllct.·tlvc ha!>.t~. ·cnllecl!vc·. a~ used 111 t:he present 
context. rete1 \ h> fundtng: tn \\hH.:h rntlfC than \ .. me part~ t:OlHI'Jbutes to the cost of R&.O 
lh.:t.iVIIJe~. The n:a~nn lor fneu~stng on tlw coUccuve funding (lf R&D tS the geneml recogn.ition 
thai appropnmc kveh and type~ of R&D w the tural tndustr1es can only be achieved through 
some fc..11111 of c~1lkcuvc arrang.etnent 

One pcrspecuve nn the R&D fundmg t\\UC cnn be obtained by usillg the concept of propcl'ty 

rights. The notton of propcn~ nght:s ts useful for elucidnung. the econt'lmH: relationships 
bet\vcen pan1c\ ~md wh) the ouh.:omc of those rehu.t<:mshtps rnay be consldet~ed less than ideaL 
Pt·operty nght~ have been de tined ns spcctfyill.g, ' , . the pn1per relationships amongst pel)ple 
wirh re!->pe<:t to the u~c nf thmg~ and penalttes fot violating; those propel· relntiOtlships ... ; • 
(Randall. 19}i7, p, 157. F;urubotn and PcJOVtth. 197 2 ). 

Property rights arc unpm·umt bttcause H can be .shown that if.a set of property tights lms cemun 
chnracteristtcs, n can affect economn. ,•ffit:tcncy in 1he allocnti()n and u:\oie of resotu-ces. The 
sufficient ct)l1ditton for a Pareto effictcnt aHocnuon of resources is that, in the nbscnce t:>f 

transactions costs. property rights are llOil•aflenuared (Cheung. 197{)\ 1 A :nm .. ~tt:tethUHed !lel ur 
property nghts possesM!~ the four pl't)pct·ue~ of exclusivity. full spc~tflcation. trunsfernbility 
and enfot'ccability. Hence. given u non·nttenuat:ed set of property tights und a distribution of 

those tights, a Pareto efficient outcome is uttuinablc. Rather thun being costless. however. the 
~pecificutkm. enforcemc11t and tmnsfer of property rights is typicnlly costly. I.n tht.)se cn=s¢-'i, 

govcrnmt:nt inti.!'Vt"Hion in various ft1rms may result in a better outcome than tmfcuered market 
u·unsactions. For example, the institutiom\l and funding tlli·ungements in rurnl R&D in 1\ustmliu 

may be seen as a means of nttemptitlg to cwercome the lack of' R&D uctivity resuldny n·om the 
diftkuhy of appropriating the benefits from R&D <Httcomes. 

1 As~ummg t.h:tttltcrc !Ire no HWnopulics n1 the ~:ct111omy. IWH .. n\~:llry m C(lllSI!Hll)rhm nttd ctuu CUS!S ~,f 
productmn do ilUI ~ontmm;uslty duclhli.l <Rnn~tnll 19tl7. p. 157}. 



.t 

Appropnauon uf the r\mcnme frnm R&D nmy he dtHil,.:ult bu..:~mse nr the tltltt·J'Walr·y ~md uon· 
(~\c.:ludnbh• !Ultttrt• ~.d n•ncntne\ nssncuncd with R& t) tttndtiOI'. t 994). l'\S a rcsttll, t.hu 
..,pt,.'~o.'ltK;Htnll t)f propt·rt~ n~hl\. ,uhf thcnthln .. " the iHtllmJil(.'lU of <~lfU.:ICIU;y fl'\\t) bt~ Hll(l.Od~d. 

l1H" ptolllcm ~u·l"'t·~ ht•~.:.tu\t~ the HutptH lrmn runtl RSd) dl;Uvnt~~"' '' 'knnwh~~cl~.;·· 1\, il ;gut>d'. 
kno\\h:~dg,e or mtnrllUUHHl t\ nnn lt\ial Ill lliHUt'C "J'lu, llleUU\ thill the 'CO!ll'ttlllllHJtlt\' <lf 
k111.n\ ~t~dg.e rw' w b) an} om: nldtvB.hwl thH!~ nut t'edtu:e lhc anumnt of k.nowlcdge or 
mh\nnatHm ll\·lltlablt" to be t.'otl\UJH~~d h} nth~~r"' (R.mduU. 19X7. p. lf)\:l\ Sttntlndy. knowletlga: 
t1.t tnlonn.tunn 1' ,lftt:.•n ~:han.tctetts<:d l1\ non ex~.:ludahtht;. or <~x.t:lmlablht.} nnly ut il h1gh cost. 
'rtuu ''· n '"' nltt•n dtffh.:uh nld/nr ~·o,rl~; to cn\url~ that \ntllt~tM'liJ an i1gLnH dof.~\i 110t wnm to 
\:mhunw · the hntm htd!!t' ~ett~.:~lah·d I'' rhc output nl R&D. tn fart. dt)C!'l. not «.:n.n~o,umt~ H. ·n,e 
fundaml.·nta! pmblem pt,,t•d h} nnn II\ .1! .md/nt nrm cxdudnb~t~ gund" ts th:rt H t\ tlt'ten 

dtt'f1'-'uh. IIHf'H)\'Ihlt~ ~cu ~,.n~;;tl} In t;•,t.lhh"h ~• "'~~l of enh,n .. c~tbk plllpt•tt>' nght~.; for the g.mld 

The nHcHClHJal ptPpeny rt~ht" '"'tt'lll.mcmpt" 1n partwlh n-.cn.;omc tin~ prohltHn b) (lt::llng (ll) 

a mt:•t·hatH\tll th: ~~~~!h \\ lm;h the rc\Hit\ nl R&lJ .ti,.IIVIt;. em ht~ tapwred by spe.ctfym,g (\ lt'ltnlly 
cnlut(.'t•ablt~ propcrt~ ntzht. tn what othen'vt'!lt~ '" nuld he a non qvulrml' and patt.mHy uon· 

exdudabh: gond B} prott"'c.:·ung tht:.• ~.th\\\lCd!!t.~ nr ~reanvc outptlt as.SllCHited wnh R&D 
acuvmes. tht• \)\tem vt'"t"' 'owm~t'\htp' nl H ttl ~tgtmt\ tBesen nntl Ruskind. 1991. r> 5\. ll is 
fea\tbk to do tht' l'lf~·t.au-.e nftcn tht~ m"cnt.t\c or \,'n:au,·e km,nvfc~:.!~e as\O(.'Ulted \'rath R&l) ts 
embodied in a gnod pnh .. 't"\"i nr te~;..·hnntue m \\lw.:h a propcny t"tght rnny l'C '\'PCCtficd. The 

g.nod. prol'e'' n1 tcl'luuquc 1\Hl) n~elt he nladt.• nvalrm1~ and/or cxcludublc. In thts \VUy., dtc 
knowlt~dge or mtnrmatmn gt.~f\(•n.Hed frnm R&D nw:r mdtt.·ecrJy be made at least. paruaHy tivnl 
nnd/or exdudahtt~ 

The Austruhan unetlcctual prnpt~rty n!!lu~ l)p.tcm tS broadly consi~tctn with those esUtblishcd in 
other develup(:d coutunc' t (h)lvan. 1992l Nevertheless, there is ptnentin.t for the Ausu·ulmn 
illleltecu1a1 pn:\pcny nghts 'Y'ten1 to bl:! mnde nmre co1nplet.e. espe.chtUy in relntion to the 
crcatton \Jf nC\'-' hte fnrms thmug.h gcneuc nHUllpUhHiml techniques 

Although the lnt.eUectual property n,ght 'ystcm pt\lvides n. legall>' sum;nnned fonn of ptotect.hm 
for tht~ ct'eattvt~ 1tnd nlvent.tVt~ a~,.·tt\ll} cxp~;.•tllkd by agent\. ttl\ not .the only mean.h by winch 
prtnccuon 1s afforded w pcrs~,.m, undenak1ng "'w:h ~u.:uvme~. ln tht~ ruml sector in parUeulur. it 
is possible that non .. tcgnl mechantsm\ pmvu:te a means by which crcn.rive ot inventive nctivity 
~;:nn be cxplrlitcd. Fur example. in the 1.:a~c of phuH breeding activities. Fl hybrids p~;ssess n 
IHtttn'ul 'plum breeder\ right· u1 thut they c:nnnot be successfully reproducctl without nct:t's:\ w 
the parent lines (Stallman nnd Schmid. 1987) 

ln the same \\ ay. the intcr·tcmporul ntuurc of productmn p<:>ims m another rneclntoism thrOtlgh 
which an infonnnl propcny right muy opernm urtd llll<)W ~he exploitaUOtl or inventive 
t:ndt!!iivmu·s. lu runt! tndustrics. timcHnc,., und accessibility to infonnmhl!l l.ll;ty btl! cdtic.ul, ur1d 
it may r~prc.sc1H a substitUte w t.he specit1cotio.r1 of u legally cnfoi~Cc.~\ble l}!'O.per'tY ljight. The 
ability of prndt.l\. ct·s m rcmuin competitive nnd pt<>.fimblc cnn oft<nt du.pend: t)~l \he ttblH.t¥ lO 
rcnmin a step nhcad of rivals. t!vcn with u well dellnl!d intcllec.ttntl pi~op.t,;:'tY l~ights system, 



de'-dnP•nl·nt' .and ~t~.h.ult~e' m phldm:unn 'Y"'U.mlh ttli.l)' he qutt:ldy ct~p,ed l~y others. lt 1s 
•'-~·:i"~tm.thlc to '%U;p,g_e~t thcr~forc. that th1' trnw .hpet:l '' ~.·nuc.ti u1 the Ubtlity to tel11aill 
\.nmpt·tttlve and prt>hUlhte. and .tlsn nlf<.'J''~ .:tn 1nf\mn~.:d pnlp~~rty nght in inventive cndc:wc.u!rs. 

in t.lH\ paper. .u·--·;m~tn·netH\ •n \\lh11..:h more tlhtn one fl(trty (cxdudtng the 80vernme.nt) 

~t1lltl'thute h) the ~n~t tlf R&lJ ~u.:uvltte~ \"JU be referred to a~ 'colk~cttvc funding~ arrnngcmcnts. 
The ·need' tnr C<lihet·uve t~~ndm~ nt rural R&D by more than one agent m·tsc~ for a nuntbct of 
rc.l.!'!t'lth Tht~ i"''Hl(tput rt~'"''on ~t·netJii); ('fled I\ that tn indusuies churnctt~rised by n large 
number ('tt 'rn~tH rn'ldtt~Cf .... nn •me mdnmhwt wttl he ah.ie ttl fund a pt'Ojt::tt by themselve~. On 
''me mt.crpr~·tatn.m. tht.., pht"numen.,l m•t\ 'unpfy he charucten~cd: <t"t. ¥1 capttal matket falitH·'tt 
t Ham:~! U:nd P1dda. }9•:},! r 

\Vhlie c~tptt.d m;~.rket farfun· may t\e(..'C\Mtalc t.undtng. h; tn(Jre than mte n:gem .. collective fundmg 
nrT4m~ernent'~ m A.u\tmhil .md n\er,.,ea.l>l h'lve !?en,~mu: bc:-en of the forrn nf cmnpnfstlry 
~omnhuu.on~. U\UitiJ\ u1 the tnnn r,f il levy un pt·ocluctnln. The rnwlnalt! fnr cc.H11pulsory 
\.'t'l'ntnbutJnn1\ ~:·ar~ he ~~unhuted to the l"Chef th~u ""'uh .1 litrge number of 'rmtl'J prod~1cers. El(ll1 

''·nmnbutor>t tn~t\ tree ndc f lndu\tr~ ('('}lntl'H\Ston. l995nJ Cleatly though. there is m) 

fundann~ntaJ tmpt~ratae tor "·oUc\.tl\!t' tundmt: hJ r~ttmre cutnpuf::~t')t)' rather thun Vt)IUutary 

ct:mtnhuUmh ~de Gnrt~.?:r .tnd Ztlhermun I 'NO; ~:hu1m. Zaduma~ and Lange 1991 ). 

~n1c theory nt ,.,Uct.'U\e •. h.;uon auempt~ to t\phun how probk .. ms requ.1ring the actkm of rwo or 

tl!()te agent\ rna; be \ohed. In atlenlptm!! to chanu:tcrt~~~ \Huauon~ m \\ hich co.npernuon 
mnongM th"erse ap,t!nt~ ma~, be rt•·.quwed to ~chteve an out<;;~ome. the thetlry <)f coUecttvc action 
Ul~es uu<:> acet')t:Hlt a mtnlber t'lf maner~. tndudUl!_!~ the nature of the problem: the nmnber nnd 
type of agents tor \Vhl'm1 th~ pr't)blem ·~relevant~ t.hc relath:n1ship of these ogents to caeh t1th(lr 

and dH:lse not <hrecdy affected by the pt'obtern at hnnd; the type ot s<:lhtttort which is most likely 
to anse many gt\;en mst.ttuuonat fhtmew<lt'~-~ and the ideal solution to nny gJven pmblen1. 

The ~tudy of coUecttve achi)H wall~ gtven tmpeu.at> by Olson ( 19(~.:n. who set out SJ;>JilC ~;.1f the 
pru1ctples a:~..!\ocmrcd wuh C(lUccuve nctmn situuti<)ns. Olson· s basic themes nrc th:u; group Sl?:.e 

ts. m pntt. u f'{JOt cm.1.~c of ~oHccti~e fndtll'c~: hctcrogenctty (tt11ol1gst gtOUJ') mentl1<!l'S ill terms of 
pt>eferenee:s und/<;>r endov.mlent.~ is t'Chucd m coUecuve failures, or fnHure to ~Ulttirl un (){)tim~\1 
~mluttt)tl~ cnlleetivc fmlure' r11uy b¢ over•comc tlwou.gb sclccuvc incentive ll'le<.:.ht\llisms nnd 
nppnlprHuc insHt\JthmuJ design. TheM! JH·mctple.s arc ga.net•nJ. h~1wever .. 1md coUcetiv.c ncti.on 
scenu.nos ttrc ltkety to be pt'(lblem spectti:e 

\Vhen ilgtmt.l\ dct::t<.tc to solve a problem t.~oll~cuvcl~~ there nre invariably C()S(S ussQeia.ted \Vtth 

dotng so. Thc~c cost~ nrc umlh>gous t.o tiN u·;ms~te:titJilS cost~ <lescd~d nbov:e it1 r!cl:uh>n u1 
prop.cny fttdHS and rcptuscm the COsl~ tlf l)tg.~mjsinJ,; 41 g,n:Jup~ ncsotinth1~J;. Ull,1~St:¢enlQJlt Wlth 
n::spcet to cn~t and tx:ncnt ~hitritlg. and. nl(ltlitorhlS nnd cnforc.ing ,~l.Jl,Y tlgreement .. '.tn ttddill(;lfl. 
the betmvh.ltu' ~lf u.gcnt.s is hkcfy to be swntcgic stl dnH nny ()I)C, Jndhridtaul's dt!uislmt wiH 



ticp¢rid, at lt~nst rnu·dy. on the uenutl.. potemin.l.nnd/or petrceh~ed nctinns of.tlthers, lt1 theense·or 
ntnd R&t> •.. he ex1te't mmn'C tlf th~ '11trategk beh:wtt'mr by m1 ngent. is tiki.!l>t to depend \ln n 
numher ,rll.if'll\tdt>raunn\ .ndudmg. the ~t.;tC and cornp.ctuivc \tructure or an mdustry .. tb(! t)·pe 
,)f R&D '"htch '' tn\ohe~t tht~ .1hdn) nf an~ one agent m a mnrket to usc the Ri:..~~l). and 
dymunh.: ~t"ltlsl(kfaUtln~ i Hcndtlr and \ ·t...'\okhcqce:._ 1987 l 

C~ntral t<:l dlt ~,·tmMdcr<.H.u.~n f~t iltl)· ~nHt~cuv·t.~ uct.nln prohl.em is the nmm·e (lf the mstitutionut 
\trut:ture \\hu.:h dc~tehlfl\ tf• '~ll\C the pn'lblt~m nt cot'lrdtm.umg nctu:;ms between ng:enrs. As 
m1ted "thtl\ t,. m the L.\t~e of rurat R&D fundtn.g tn AtJstraha. the cotlecttve ttctit~>n problem h~ts 
been ~hidrcsl>ied t;.~ unpn~.Hl£! \7tlmpuh.t1r) k"'vw~ .,m ageills lg.uneral1y producur:s') in speciJ1c 
mdu,ute\ in ~tdtbtum "~ 'tem' m\ t.'tf\ mg vnhmtary C()tltl:'ibutions also operate in ~t lunfted 
number tlf \7U'l..Uftt!'t .. tn~e~ r·ol t,"\alllf\\(.\ the Ho:r/4( uli'Wttl Rt,l,'f..l!Urrh (1lltlL).tJ\I$l/Uj)J#'+, tl A4't IllS"? 
prm. tdt:~" hJr pr,)te.l,. t ntt~ued 't\lunt<U') \7ttmnlmUt\tl:!!. lt1 he tnstnuted ami matched by g.ovemment 
t1n a dt.\H~lr·hH'·dolhu· ha\1\ ln 1'1'-)lN4, dH! Horu"uh.lm:sl Re~e::trch and l)evelopment 
Ct'll'O''auon r\!'~et.\td Jppt\~,m~atel~ S6 mtHmn u\ \•(.1!untaf) ct'lntttbtJUons. ~tnd $:\ rt'\lUian f1~on~ 
s:tututt'tt: lev rt~~ t l·it111tcultund atld fleve1opmc.~m ( ~orpomUl'm.. t9tJ4 ) .. 

A.n tmpnrtaru ~•Jthtdet~itH:m m .:oUecU\C ftmdt.ng arrangen~ents. for rural R&D l$ thnt of Jhc 
tn"~ennve me¢ham~rn~ \\'luch •nay he U\iatiable U) fundes·~ of nn'ni R&D Th~~se tnllytake the 
ftlnn .,,f matdun!:f ~ ,,ntnbutH'Hl~ fnml the pubhc se4."t:ot· up ro n specified level. or ta~ 
deducuhdH> ('J;f pn .. att~ ~\lattnbuHiJJ\\. l'he t\;;nure •H\(1 -.tmmut)· t1f fondi11g; prnvtded b)l an 
m~utuuonui teg.an'lf\ ~~ h.kei~ to h~tvt: a >Jtg'fuficmn rnflueuce on the ~~UlC(lme genet>tned m tetrns of 
level und type "1f R&D 

tn th~ C(mte~t t..1.f coHectn~e a"~tton. and ~i:') a precttl\lit,t' to son1e of the issues con$id~red huer-.tt 
ts wonb ct-.ttsidermg the nouon of a ctub A dub is u voluruar~ t1rgimisudon or group in which 
n1embcrs der1ve uuhry trom £hannfl some con. benefit m· member chnti'a.cterisdes .. Club theory 
ft1cuse" \)tl d.ub g("l('Ui~. that ts~ unpure public goods wuh exeluduble oonetlrs nnd pnrdul t\Otl" 

rlvttiry m consumpuon. Under ~ome circmnstunees. the omtmt from R&D activities c·nn be 
descdood as a club go(,d. Club theory is concerned. anlottgst other thin¥:S .. with dedvtttg the 
tdeut hlsntutional s.trucmre t)f a club under ahtwnutlve hypt)theses a born the omttre of ('f)OteminH 
t:nembers, exclusion costs and trnn~aetions costs: (.Cot·nes .and SancUer ... l9861c pp. () .. ~))~ 

For a potential n1ember o( n club to jo.hl. it nmst be the c~s~ dtttt the benet1ts t'tanl mem.bership 
and C(>nsumprit)n of the club good e:xcceds total benefits from no•t ... l11emb~rship. Toru:t 
membership of the due> witt int1uence both the cost of p.t·ovidlng any glven level or ~thl! club 
good for membct·~. ~tnd the bet1~fhs dertved from the ct)nsumption of the ·club got)d tf it 
exhtbits <:t,nges.tton cost~. Cungestion ttmy bt.tlhonght tmlikely to nppJy to R&D nodv:ides .. Z:lS 

consumpuon of the outcome from R&D is uullkeJ>t tt~ be c;h;tl'Hctedsed by crowdiug~ ·Huttllc•·· 
,.,;htb~ nt'e gc.net:aHy chu11tctet~ised by \.he pt'esel\Ce of nn excluso1tm :m¢ehun1snl Wbi¢b nllows 
m.:mbets t1f the ClUb tO pt~event rtOO-lllCtllbcts frotn• .. mjoying the betlet1it$ \1f dl~.rnbership> 



Fumll\. dubs iH'C dl\uat'tt~nsed h~ dun! dcr,.~tMt,ms m thnt dectsmn.s U\ rclntHln lt) Hlc.mbcr!Sbip <\f 
the duh n1ust b~ .H:...:~Jinpamcd h} det:l\hHt\ wtth re\P~'-'t U\ the i\ppt'tlJn'unc level t}f ~lub ~tlt)({ 
f'tl'f'l\: t'\Ulf\ 

h '' n~a't'mthtc tn \Ug..gc't that tme po"'1ht~~ funthng mct:hlmt~nl for nn·nt R& f) tn~y take the~ 
hwm ,·,t .t ·,·c~t:\H'l:h \,:luh • t\t 'ome tfnm Tlu~ a.ppnM..:h o:.h'l~' pose \Otnt: pt~()bien'l~. ho\vever 
Fm .. tly, H ., dt"ar th't~ the Hf<:•tl tnc.mthc:r\htp of ~• ctuh dt~\ oted w finam:mg R&D ts tn\t 

nc:'Ct'\\.:lrtly lmHwd \\uh .t f.,u ,t.!t': mt•n·tht.'f\hlfl. the ":u.~t or tl \J)CCtlu: R&l') pt'tJfe~f {0 Jtl 

mdtvaitM.l pmdw.:et t~dh. ln tht• ~\t.m:h f)J .S • .uldh:~r t l'·N2>. R&l) mny be dHlnttten~cd by n tuck 
nf C(m~e,tHm m (f\Jl\lUHpttnn. iUll:l tht'tCif'ire tw dil~\.lfled a"' <Ul ·uldUSln~· t·oUectwe gt)t:>d tp~ 

65t In t.he~e (tn.:mn,t.Jih:C\. th'{· ,•~,_·pthlll\H.: r;umnak tor J'C\U'tt·tmg dub ')IU.~ ma) be .rrnhl_tntt.)U\. 

Nevenhelt·''· \\ht•rc the:~ duh undert~tke' a 'cncs of yet ttndeftned pmJCCt&. there ma~ he it 

benefit Hl re,tra.·nng nlt>mhet·,htp (tf the ~.:lub \Vnh fewer nmmbcP-., the nbthty of mw t:lne 
i.ndivtthHll member to mnucn(<· the R&D pnrtfoho lO hl\;~l(T ;hhantage rnny he enlunlc:ed 
Hence. !.here nlil) he ht"nefn, tn1m n~su·n.·ung tn ltmmng ntemben~htp Mnrenver. to the extent 
that mcn1ber~lup gtvc:o,. duh metnber' ~~ ~nmpeuttve edge over non members. thet·t- may be ~111 

advantage m hm1ttng •nember-.,htp. (.heretl> re,tn~tmg any advant~lge~ a~M1ct~;ned Wlt,h 
memberslup. Thus. me'-:lutmsm' for en,..unng that adv;.ultag:e become m1pc>rtmu. 

Alternative Strategies for Funding Rurnl Rcsc,arc.h :wd DQn":lnpmcnt 

In this secuon. ttve potemml stnttegk~s for tundtn.g ntral R&D arc proposed and developed. Fol' 
e:lt~h ::;.U"at.cgy, some constdcrnuons are s.el out whtch highltght h<)w ~UHi wh~~ the nlte1~mu:ivt~ 
stnnegics should be appltcd. h wtll be clear thnt any given approach i::; unlikely to resolve 1he 
R&D funding issue However. H ~~argued thnt ~lll dJlpt•oaches have a role to play in genernring 
R&D outcornes \vhich :u e more cct1nomically desirable. A' p~.:rt of the duv:efop.mem of these 
strategie.s. indlvtdlldi:; in a number of research und develop.m<"nt coq)(H'zutons including those 
covering meat. lu)rW.:uhure and wool were approudH!d. and thtHr opinions sought on the 
vnriou~ nltCnHmve "trmegu:s. Comments mising from these discussinns are refen~ed m sons to 
give an insight into the prncticnbiluy Qf di.fferent strategies. 

Fwuling bv way of eq,louatum of property ri,qhrs 

Under apprupnute cu·cumstance~. rhe appropt'ianon \.1f p1·openy rights tO fund R&t) ~lctwmcs 
tll3)1 result mthe tde•tllcvel and mtture ot1 R&D activities being \HldertnkeH. ln pm·ticulm\ undet· 
conditions 111 whseh tl~tn~ncuon~. c<:>~t.s are zero and n non .. auen~mted set of pro.perty ri.g;hts may 
be specified, and. pet·fect fH'tcc discdtninntion cnn be pt ac.rised, u fh'St.,best level t1f R&t) 
should be funded by pdvatc agents. Profit nm.~imi~~ng ugemswiHensure thnt the optinlttLievel 
ofR&L js unde11nkun. tt!\ it wHI be possible tt1 cnpmre the full.beneflts n·om R&D. 

It should be stre!-iscd that tn derwing the optiJnul socit~J sohoitm, .th¢ c)utt}Qme wUltR~t l'i!S.Plilble 
the ustml fh1n prot1t n1axinu~auon pt'c)blum. The 1'e~\S.Otl for thi~ i:nhnt ~thhotJgh pt•upetty dglns 
ullow the bc.nefit}; of R&l:> w be nppmpl'iated by h(l\dt,:t\'i or the t:lght!') by mt.tkht~ them 



(~xdudahk. the knt.H\·Iedt~e <:t'C:uted b~ the f~&.f.) prnc~?.~s rctah1s us chm':.tctet• al\ a tH~tl~t~iv~lt 
.;ood. (n the public fitumce htcruturt•, tt tl-1 rcfcrrt.~d tt' n-:o. a prlce cxcludnbfc. l)ttbhe J}tlOd (Litidi\CJ' 

ltN .\. p. !) l. The ideal or optnm\1 'ohltton wttl bt! ()ne in \Vlnch the tunoulH <:>f R&lD undertaken 
tm h.nnv.·kdg.c produced) ~~ t'OH\Istt•ut wnh thilt r~ssncuued wnh pubHc ~hKKis. Tim~ ts" the mml 
vtthi+IUon phlrt•d t>n an ~H.tdttJotMl unn Hf the pub.h( ~t"lod ts equal h..l tht;t t;(lsl of produ~in~ :m 
addrttonal umt cJf rhe pubhc gnod t ~utzhn:. t98H. pp LH -11). A!', noted ubove. Utis Jnuy nm 
PO'-\~ a problem tt p~rtc~t pt"I\.'C dt~cnmuliHmn can lx~ pt·nctl~<.rd. 

Eqm st tran~m .. 'htHl" \.'l.ht~ ~tre nnn 1cro. e\f'kHti:mnn of pnlpcrty ng;ht.s by pnvnte a;gent.s may be 
the he"t l~lt~\.'hJm'm t.hnH.z!'lh \Vht'l. 1 ttJ hmd £~&[) 1'he ren.\tHl tor dus ts that fun<liog vitt 

cxploHatlon nt pn1perty ngJw~ nMy ,uu rcpn•!'lem the tx:liit auamabh.~ soluUtMl when the tdeul or 
fir\tlK~~t M1ltmrm ., ttot nttmnahie J)rnpert) nght.\. tm1.y not be Ct1tnJ)letel)' specifi(td. bnt g:Non 
the level nl' tral''·l~tlf\n"' ~.:(hh. tht• ie\ el of R&D m1derwken b)· pnlfit m.n~tnl1SUlS tl.~ent8 
represents the l':~C'~l adue\' ublt~ ouh:.omc 

Frotn a pntl.'ltt.:at per\pe~n\·(~. ~~~.:."-th)'" led,p:1~; that the (~pprt'tf)rmtmn of the bcn~fits of R&l:l 
acw.·tttes hy the u~~! .. ,f Intellectual pn.,pert~ nghth t.., unhkcly to provtde the tdeall.evcltlf R"~l::> 
doe-; not le~\en tht• r,\!Cd hl ('\plmt lhern .tppn)J'n~udy. L:nder the relevant legsslation in 

Austmi•~•. varttlu:-. re'-lt.•tm.·h ~.~nrpt'"tlaUml' Jnd ,;nunl:Jl, 1 RDC'1 are ret.~um::d to commet"CHlhse the 
~mtc()mes or R&D wllH,.'h the~ tund \\C\~ hlt' ~.~~~unp:lt~. !II ll Pnntttf"\. htdtl.sfft(fJ Rt~S(1ttrch t/IUl 

Devefopnumt . .:\rr 19Hl:)} Moreover. wh1le there {lppt~ilfl) tt<> be n genend reeognitu1n <,f the 
1tnpm1ance of unellectual propert} nght~ h~ the Rt'JC~. only smnU (ll17h.nmts hnve lx!en recouped 
through the explonaunn of mtenecHwt propet1): nght~ by s.ome t7Jq;~\nistu:mns. ftor e!\ttmple, in 
1993/94 the :v1e1n Resem·ch C<lt'ponUhJn reci.mped only $169.000 fr~)m rO)'ttJtietS and Ueense 
fees on a research budget ~)f uppr('l\tmmely $40 mtlhon ( Meu1 Re:sea1'th COtt>tWntion. 1994, p. 
63}. 

ThJ~ luck \)f ~u" ~e'~ 1~ nnt. fm \HHH of tr} 1n~ b,r the Rl)C~ m ~on1c msttlnces. The vtew wns 
expressed by sorne mdtvtduuts that the \Jrttw~ RDCs. an! worktng hntd to get. everything 
possible out of mtellectuat pn'lperty nghts tltrou.gh the use of lightly WlWded contracts. 
Reseru·c:h and insmum:m detlendent ~:ontrncts nre s•gne.d with resenrchet·~ which ellMtre thnt un 
appropriate share of the <)wnet"Ship of any mtellecmnl propeny is vested in the RJ)C. ShnHm·Jy. 
sornc twgnnnmtions are viewh1g imeHectual property tights ns simply ptiN of the.ir increasingly 
proactive t·ote in R&D mnnngemcnl. lnttwestingJy. il wns noted thnt us pan of this more 
pt'~)acuve stance. indicators of peli~ormance are. becoming increuslngly impoJ:tnn.t. nnti one of 
the key indicators is parents. l'oytlhies and licensing agreements generated by the R&D that is 
funded. This highliglu~ tU1 nnpt)nnnt ns,pct;t t)f uueJtect.unJ prQ.perty dghtst: t1tt,ll1ely, thnt in 
~tddirion tt1 genemting funds t'hey nmy prove uupormnt us a ptwfor1lU\IlCe indicator for eet•tttin 
types of resea1-ch. 

In conu·nst~ <lthet Ol'gmtisatio.ns appenr to Ulke (~. J'ehttively low ke)' $tU:n<;t! ln r(!httiun to the. 
tlJlocntinn of hHcHecuml f)J't>pt!ny right:it lcnvh1~ them ·tl'> resid~ whhthe ~:¢s.;m-pltng~n~.y tuthetj 
thun dn! ft1nding twgmtisntton. OrN re~1sun fa•· this 'sug1~~$t~d wus.thtttlh~ ot:~Unisadott· S4\wits 



mpu~ tnHl RS:,C> .l\ •• '-'c:)ntrtbutcon. rather thnn n\'<,ne·t·sfnp fiWr .\e. The ortmnisntlt'Hl mHunpts m 
erhun:• that the HHIU\tnC\ \vln~:b H scr\~o,. can b~lncfit frorn the R&t:J it funds thi'(:1UJJh 
mt\\:haaw~m~ >;JH:h ds rmnt 1.'l' p1~ferenttal act:e~~ tt) the rei\ulthlg toclnl<llogy feompnred with 
t."'ver,e.:t~ Cl'lll'lp,tnte~ tot rc:l.yalty prtrtH,:tpuunn payments. 

;\ot 'm11nsmgl~. mchvtdlhth ~tl\M1Clated \\. Hh RDCs expr~\~cd the vt~w tlmt the tow levels of 

rettu 1ts fn:m1 tmellc\.·tuat propet't) nght~ .trc u renccuon t1f the ty11e \1f R.t~D funded by the 
organt,..Mt~m~ For exMllple. one mt.hvtdu;;tl\ l.)t~tttHsatH:'ln funded predorninnrnty generic o1· 
uldu,tr) \\ tde R&D .• tnd tht.• 'le\\ w;.t.., exprcss~d tlmt mtcllt}t:tunl property \vns nnt r~nlly 
l'ele\<tnt tt) th1~ t;pc nt R&D \\ hrtt~ uut~Uei.'tuai. pt'i.1pttrt} r·tghls rnay be ~tvn1lnble~ the R&l) wm~ 
seen by the org:amMUh:m to he the pn:~rogat.1ve nt pnva.te agt}lllS. Sinnlurly, tt wn~ put by 'One 
twgani~atHJn th,u 1t R&D \~hH:h *' po~t.·nuaH> pror.cctabte b> uue.Hectual propet~t:y ng.ht~ is 
ftmdcd b} the rc~c~tn.:h .md deveh)pn1cnt t:<'H'p(rraU\.1ns. lhen privnte firrn~ may be 'ct·~lwded 

t'lut'. ln parth:ular. the tomt m'nt1WH or R&D lllldc:wtaken may be reduced if the leverage .effect of 
re~e:U'\.:'h ,tnd de\ eh'~ptncm •. :orpnratHm fund;.; t!'t< undermmed by nn adcbtmnal emphn~t!'i on 
tmelk~(·tual pr'flPt'f .. , 11~~hh 

Re!l!OUr\;tng: the c\plolt~tttnn \'lf Huellt"\.'lU+il pn.)fH.::'t1y ngllt' ~~ l.'learly u1st1 an 1ssue for the Rl)Cs. 
The trmnagemem of uHelle~tu,ll pmpert) nght!o~ r"t~ttun-e-.; f't!)O\.n1.~e~ and expertise that are not 
always tcnt.hly HHulable tn the orgafliMHiOil, i'Hld ;;ts a con~equence rhe m·ganisnth:m nuly be 
reluctant to get tnvl'llved. 

Reference to £l ·compuha.1!) ruraJ ~ector levy' here ts u reference to \l compulsory levy imposed 
on all primary prodttl'ers. the pmceeds of which can be used to fund rutal R&D of u basic ot· 
fundan1entnl muure. Such an Hf)proach t:-.. Ill fact. canvassed by the Industry Connnission in rts 
report ( l995b, p.730l. but not pursued as a viable option. The concept is of a cenu~nl fund 
raised by an imr~)st on all primary producers. through which bnsic ot fundumentnln.ll'al R&D 
is funded. The rmionale for such un npproach is that the tmnsactions costs associated wi~h othct· 
collective funding systems ure too high to ensure that nn appropriate level ot'this basic Ol' 

fundamental R&D is undenaken. 

This approach is distinguished from the previous one in that the decisions 01.1 the level of 
funding and use of funds would be influenced and possibly determined by the •g:ove111111ent·, 
nnher than simply being the prerogative of the privttte t11111 or [tgent. The opjec1ive being to 
mu:\imise welfare (supposedly in the nll'ttl ~ectol') by specifying u lcve.l of futJding of basic 
R&D by the rurul sector. consistent with the aggregate benefit de.rived from the R&D. The 
aggregate benefit will ind ude !)piUovcrs between i t)dustPies in the mrut sector, tH1d l)thel' sectors 
of the economy. 

One i.ssue which may have to ·lx! faced wiLh ruspectto u compulsoty 'levy ott:thlsform is thatothe 
large spillover which it is generally assumed is assodared whh hasip R&D ,·eq~di'¢s t\mds otln~r 



t.hm1 t!Hl!-IC nusul! from tht~ rm•a.l .secuw be used. Jn dii'\cw~~innN with mdtiSil'Y m•gunisutions, 
cnnhntiduttld l'cvcnuc wn~ ~ugp.ttstad n~ il possible i\fllU'ce of ltu1ds. t•eflucting a ~trortg b(}licr 
that n · puhhc hetn:~flt · ~H:crue,.., tt·om tht\ type of R&D. nnd that n ts ttppr<)pt·iatf:: fen St)CiCf.y tn 
contnhwe to the R&n tlwo~tgh tiH! tax:HH\Il "Ystum Other uHcmntivcs rn:.ty be gunct•al in<hH{\I'y 
lcvH~~ :1ct'Oh~ dtflcn.tm \tlctm·s. wnh contnhmunt~ to ·busH: rcsum•ch · ftom levy pools in 
Ht..'<.'nrduucc "vtth the pt'npnt'llon ot l~ncfit d4wrvcd fr<Hll bmw .. ~ H&D. 

!\ nurnl'll:;r ol tmlt" tdtud~ tu·gued that 11 the R&D wa~ properly da~srflcd n:, ba!-it<: Rt~~,l) und th(~ 
nm.t:omc (:If resultmg hcnl·fit puhiH.: m nuture. thtm I\ ~~the r·csponsibHtty or government m fund 
iL Similudy. i1 \Vil~ suggt.~~t'''.i thntunh~~~ tlw !!Ovet•nrncnt tl) st:en to put n.~scnu~ccs into the fund 
resulung frorn H "''<nnptd'iol'~· nrml levy n ll'lU}· he uohkcly to he u.cccplnblc to rwodu<.:ct'll who 
would VIC\V H \lnlpl~ a' another wx 

1\ nm,)or tssue tdcnt!llt~d \)] !he i\DC\ w1th tlw~ nppronch 1s the likelihQod thnt diff(!I'Cnt 
lndtJhlft(:~ wn~tld tHn'e \llh'iWntmlly thffct·ciH v1ew~ nhom thcu· busk: rt>.stJnr:ch nccd~i. nnd this 
rnay cause {tdrmmstrauv~· prohlcrtn. Thr· tssuc of dtffet·c;nt nmtl industric~ hnvrng different 
basH .. ' 1'('\tWrch nceth v.w~ been h1ghltgi1Wd hy ..,tlmt.' tndusu·y pm·uctpnrH~, who saw the 't'\U'ttl 

sector' as c.mtl\t~ttng nl two relutwely Independent suctm·~. Tht~ divtdc t~ between the u·udiuonul 
bnHidncrc indus!I'Jc.."'· and the newer ullcn..,ivc rndustnt~ \UCh a~ hot'ticulturc. lmpm•tnntJy~ the 
haste r·esenn:h ne~ed., of the: t.wo sc<.~tnr-,. are ~..·nn~rdered d1flercm. with little ctns~ ovet• between 
the sect.ot'\. A~ sud1 i.t 1s urgtwd that a general R&l) fund finnnccd by a ~ingle levy on nil 
producers ~~unlikely to cnptut'c these rhiTcrem:<~~. a~ the ~pill overs nr basi<.· R&D t)ccut·~ within 
intensivt• llldusu·m~. nnd Within trudtuonnl bromlucl'c mdustrics. ~rhc upprouch rnay p~>wntially 
result 111 rhc lo\~ of induMry \)pct:lfH . .' rcqultcments being nK~I. 

The idcn of C()1111Hllsory industry-hul'lcd Ievie~ ~~ similar m those operating ut present in which 
nil pmduce,·s Ulnd sonwtHll(!S pmcessol'l).) in a defined industry contribute w un R&D fund vin u 
compulsory levy The upprouch rcc;ts on two func.huncmnl pnnctplcs. The first is dun IUI'ge 
nun1bcrs of :mHIII and/nr dispet·scd prmlur.~cr~; rcquin~ <:()llcctlvc funding nrrtHlgemcms. 'rhc 
second is that wnhnm cmnpulswn. rn~c ndmg wm1ld net as n block t() rnuch R&O being 
underwkcn. The nppron{,.'h JS tl:-~ed extensively in Awarnlia und ovcrs.ens O!uto P.A. nnd 
Ass(JCintcs. 19941. and nim.'l m genenue u qunsi tJSt:W pays system on the basis thtH membel'S of 
un industry arc the pr1nmry bcm:Jicim·tc\ or industry related rGseurclt 

Ocncnllly speaking, in 1\usu·uHn ctunpulsory in<ht~try .. bascd levy tU'I'tHlgcmoms ru·c inlposQd at 
the •request' uf indusu·y ptu•ticipmHs. The views t>f the indUSJJ)' nrcrnbcrs me gcnel'nlly 
expressed tlH'()ugh the it· prnchrccr <Jrguni:mtion. oftct· nn nppnlpdmely orgnniscd referendum nn 
tho qucstinn. Any one nu.m~bcr nf an industry could be c~pcctod w ngi:ce to u luvy if it wus 
bulicvcd that the benefits flmrn dotng l{O cqunllcd ot· <JXC.ecdcd the .cmn. qf contributing to lh~ t;c;lst 

or R&O via the levy. Thi~ COSl"'bCtiCJ1t GOJl1flHI'hH:Hl and dcci~klll t)f Hll individual t!JlCilt rnoy be 



II 

c.·a.pturt:d hy cxnminmg tht:.~ net ion:-~ nf the median agent m a voting sitnnlit)n (Mnrtm. Znchnrtrts 
and L111ge. I ~)l) I ). 

In tiH" t.',I'IC nl a levy to fund R&D ih:Ovttte-;, hencflh \vtll ht·oadly speakmg tnk.t~ 1\V() f<WI1l~. 

Ftr'-ttl~. hen~:.· fit:-. wIll accn.~~.· tn tho-.. c wh\) l.'Ontt'tbute tn the,• co~l of the R&J) nnd m·c nl'>le to 

"-'!.lPilll\' nr appt'ripflute the t'CIUI'I\\, Ctthcr Ill the form nf C~plnttntiCH1 of illlt:.llcctual propel'ty 
nght-. ,)1 IJ\)111 c~.\rl) ,11..'1.:(:\' to tht• n:.''>lllt' In add1t10n. benefit, will fall H1 tht'ls~ wlH:> dt) not 

~;:onmbutt' bm ill'\'' •Jbl.:,• tn hent'ftt fwm dlt~ R& I) fm the rt•ason~ described prevl()liSly, thu.t. ~~ the 
~ptllover dlt•tt 'l'h,~ det.'tMon nt the mt~dlan vmer ..:an t~tHtsomtbly be expecn~d to be bns~d em nn 
a~sc~\tm~nt l)f th<~ tlctwfit~ and t.:n\l\ whu:h n"~crue tn the medinn posaion after vming orte. way 
nr anotht•r If the c~pt'l'ted l:wncl H~ t!X\."t•cd the ~nsth ln:>m i,'t>nt:nhuttng. th(!ll a vott~ in rnvOLII' uf 
t.ht~ levy ~:<)uld be expe~.:tt!d.: 

fc \\ oukl he ~~'Pc'-·wd that the \:''''t.~ tor th1' lypt~ l)f R&r) funding uppl'I)I\Ch woutd be known 
'" tth n~a .... 1thlhle t.:eruutH~ and m, Jude t.he ~.·ost of uuwutng n ~0111pul.sory levy; the cost. of 
~oil(•,:tT~ .i 1,1111lpul,oJ) lev~. the g'wet·nmetn\ type und levttl of cnntnl.,uuon l(l the cos1 of the 
R&J); and tht• ~tht of tKhmntstenng the R&D fund. C1wen tJHU Ievie:-. or this form usually IHlVC 

a fixed life t for ~xiHnplt~. the \Httutmn 111 New Z~alancl), the funds wdl mma ltkely be used w 
fund a pr>rtfolu) uf pm,ecll\ ov<:r ume TherefrH'c. an individual agent mny mcur an additinnal 
C~)M to ensut'e thm t:he R&D \\ lllrh 1s funded acwall~ meet~ its tlwn need~. 'That il). u lobbying 

t'Ost w1ll be mvnlvt~d v.lud1 mny ben hmcti()ll of the number t>f levy pnyers and thert~hHive 
Stl.e or the lflth\ildtlitl h:vy PH)!('! 

Other .:nn .. ,demt.;olh whtdl are ltktd~ m m11uenct: the dcctswn of tndusn'y members to decide 111 

favc..1ur t11' a c~.1mpubor) lev> or nnt uH.:Iwle th~ length of Lime u compuiS{li'Y levy wilt be 
unposed; the :tccmmwbtlny ol thnse v.d11.1 udmu11~ter suc-h nn armngcment the IHHUI'C of the 
resean:h a.lisnemted \I.'Hh such a scheme mduding ns 1mpact for the industry and stochnsticity ot' 
results; und the ahthty ot rh1ht~ who contribute to th<: lev)' t<:> influence what pt•ojects the levy .t:{ 

expended upcm 

As ~l proposal ')Hllllur lO thai whkh i"l 111 plat.~~ (!;'' ·)~'l d number or indtlStl'ICS HI ptescnt. ()lll' 

pamcufar inrerc~t in thu. ISMic relates w how <..:ornpulsory levy schemes could potemi11Hy be 
made more t:'tlll.'tcnt. posse~-.. grcuHtr a~<..:nunmbi.lity and be more cqui.tuhle. 'rhe view wns 
expn;.~l-J\(~d b; thr ~:~e to whom \vc spoke that the e~t11hllshn1lmt of the RDCs pl'ovided a velm:le 
by wlw;h at:cc)utunbHity could be increuscct With rcscnrch funders nnd users hnvin,g n. grcmer 
soy t)n •·cscurch prmnuc~ and pro.Jal,.:t\ undt!rtaken. RDCs were seen n.lso us n menns of 
incrttnsing. l.'onw,tabitity in r<·scnrch dehvery. A ltht::Hlg:h anccdotol inftll'l1ltttion exists which 
indicnte~ ti'Ltt ~h~ Rt)C moclcl hn!'l uniHH1\.'Ud accountubilily1 no flWl'l1t\l l'cvh.-w hns ·been 
unrle~tnl.~n nf hn\v dlectivcly the RDC); at'e fulfilling this expected role. nnd h~~w the it• 
pct·formancc cun b~ tnlPI'Qved upon m th•s rc~puct. It rnuy be r1mcJ)' for such a J'tWiew m ncctu-

~ Note there I!\ Ia. lt!liXIlll IU \whcvc lhat ;lilY Oil!,.' UHhv Jtlunl WJJI knmv lhlll :1/h(.: j~ lh~ median Ol' duch~IV(! \!f)H.If' 
Ill U t!IVUII sHIIUIHlll. 111\ICI;.ld, tl tho fHI!dinn vnlur Wllli KIIHWI\, tht:t!llm; lllll)' llldUCU liOUH.t h:U'g!ll.lliii,J;t tlr lilnllt:.,gJ~: 
h~Jh;lvluur nn l.hc tmrt o! 'lwr vutcr'l or ~:oulll!tllls nl volt~rs. 
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ln r~:lauon to the developtnent of rcscurch obj\~CtiV(!S. individuult-i fi•om the RDCs polnted to 
levy payers e~pressmg thc11· l'escur<.'h needs through vnt•iou~ 'iUite und/or rcgi(JJHtl COilltnittees, 

wht~h paNscd on the ~mu.:crns ot levy payers t.o the ot·ganisatmn. This npprouch to re~onroh 

pl'innty "t.~Uing b~~ the R&l) m·t:ttllliSIItJon~ vm·ic}i, ulthough nil thOS<! we spoke. to hnvc in pln~e 
tlh.'<.:hanisms dcsq;!lled to alltwv the payers of the levy tn expt·ess their rcsem·ch needs to those 
\\·ho dct:tde to winch proJe~.:t.~ mnne~ t\ allocated. ln short. allrcseorch orgunisations nppent' to 
lw\ c taken u mnre pmth.:ttve ~tance in t'cseat·cll priorhy ~etting than they hud in tiH! pnsL Some 
mdustries uppeur to have developed g:nod consttltnttve proces5~e~. wirh rnee.ting:s between 
re>:eurch org.iHHsatJOih and prmlut.'<,.rs/g.rowct'\ used to derennuw which project~ at•ct funded. A 
potennu! dif'fu:uJty t.'lled 1n mvolving prndut:(:·r~ 111 the research seu.ing process is this tmumet'. 
howt~vt~r. ~~ that the prohkrn:-; nnmmawd by tlw ,!ll'O\\Ct'~ may be c;ommlcred b}' the rest!H!'t;h 
cotl\llll!llit) as bcmt: 'not r<?~eun:huble •. 

\Vith respe\.'t to the scwng of k'vy leveh. tht; Vlt:\\ wa·. 'lh.mgl:r expressed that tht~ levy puyers 
ulllmutely comrol tht• nm-: Ill whtch u levy t\ -;et. Tlw abtluy of individual producers to influence 
this. und their willingness m do s(), varies aero~~ mdu\tt•ics. \Vhereas sClme industries such as 
meut ntld mushroom engage in ngorous debate about levy ntte!), others seem lO accept levie:., 
with little delitx~nnion. The nature and kvel of debate depending on the type <)f industty On 
terms of su·uctttre. product. ~tc L growers sophisticntion. und the role plnyed by the grower·s 
peuk tnduswy ot·gnnhatton. It <ilwuld be nnwd that tit leust one mdivJduul h tghtighted the 
concomitant costs as!iociated with greuter discusxit1n 1H1d debate before levies nre in1posed. For 
exumple. hnd a formal plebJscne been requm1d m the rclevunt horucuhtu•nl industdes then Jevi.es 
mny not have got up und running in n number of those industries served by the Horticultund 
Research und Development Co1·poruuon. 

Given the hnpormncc attached H1 the free l'tding issue by those favouring compulsory levit~s. it 
wns interesting to n(He that ttlthm~gh muny of the sutmtory wnd non·sttnutoryl levies ure 
theoretically comp•dsory, some leakage or funds Wt\S acknowledged by those with whom we 
spoke. This varies between industrie~ and sectors und it cnn depend. fot· insmncc, on the 
tightness of the definition of the product fm· which the levy is collt--,~t~~d !lnd the dficucy of the 
collection process. Pol' non~~mumory levies there is pmential t'or lenkuge when the ugems ut the 
levy collection point in the prnduclion proces~ do not cu"opemre fully, und there is u lack of 
coet'cive powers which may be called t)n to enforce it. 

\lolWlttii)' jimding arrtmgemellfs 

In line with the propo~nl for n voluntury 1\mding stnnegyl it is proposed thnt n new type of 
orgunistHiC' .. be defined. wltich for th:!SCI'iptive purposes cnn be termed n 't·esenrch club·, 
through which R&D can be funtted on t~ volunwry bn~is. Voll1nnwy in this contGXt refers 
dt:dsion$ by illdividual .clgcmrs. whether or nnt to cotnribut~ LO the cost Qf t.l prqj!;Qt .. (s). ~t~lris 

nppf't1ach would Qvcrcomc the problc:.m us'\ncwtcd with the IHI'gc nttinb~t· of t'ehuiv~Jy sm111l 
producers in u l'lti'HI indtt.stf'y who would not otherwise be abl(! ro fund Rt.~f'~ even If 
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e~~nm)mt~ully JUMifit~d. The raison d'<'tre of such u 'club\ would be the collective provision of 
rc~carch lxmefiting 'dub members'. 

Chv~~n that membcr\htp of a 1·c~can:h club \vould bt: on a vllluntnl'y basis, tho privntc boncfits 
fmm mcmbcrshtp for the tntHviduul agent from wining it must exccNt the private cost ot do\ng 
\o fnr tncmbership ttl ht! taken up. This notion t'lf the pnvaw bencllts exceeding the pl'ivnte 
~nst~ is '-~llnilar 10 thut discussed m the prevtous su·ategy tn thar private benefits must iiCtmllly. 
or be p1,~n:eivcd to, ex.~ccd the pl"lvnte cost!\ uf joining the club (voting affirnuuively in the 
prevt(Hls strategy L The str~ltcgtc ~·hotces open tn thr Hldivtdunl .gent here, howe ·~r; an} 
dtffcnmt to those tn :1 vnung \ltUati\)11. In thi:-; ~nse. t)ther thnn tht~ thrcsht1ld requ1rcmt~nt UhH a 
~.~ertain number nf agents must ilgree to fund the projcCH!\l or n:>mn1it suffident. funds ftw it 
(them) w gt) aiH~,I\1. H \vllt tHH nc~;e\\anly be the ca~e thm all agents in an industty end up 

contributin!! Even 1f other~ dn not ~umJ•tbult\ MHnt~ tn(tlvhtunls may decidt~ lO fund the R&J). 

The dtstin~ut,hing feature of tht.., \tli.lWl?) '" to define an organi.sntinn consisting Qf voluntary 
members. to wlm.:h .1re nttm:hed cerU.Hn benefits cnnststent with Pl'twiding an incentive for 
agents to \.'tllle<.~ttvely fund R&D. As dtscu~sed Jli'CVJ()Usly. 1t could reasonably be :t.~sumed Hun 
agents would t.mlv contnbute to the cost of R&D on a volunmry basis if the benef1L., from doing 
so exceeded the cosh 1Jf dotng !-In, \Vhether or nol th1s wn~ th(~ cnsc would depend on a numbet' 
of fuctor'l. not 1h~ h!a\t nf \Vhtch 1s rhc type of R&D undenttken. For thh reason, ,, would 
reasonably be expected lhntrc~earch clubs finan<.~ed on u volumnl'y bn~is would tmdettn.ke R&l) 
of specific benet1t !O membt~l'!-1. 

There 1s evidence to \Uggest that scht1me~ hll!'~Ctl on volumary comributions can nnd do operate 
effectively in relation to the pt·nviston of funds h:H· nu·at R&D. \Vnhin the United f<hlgdom, at 
least one ot·gnnisution undenukes R&D funded by volunwry levies. The Processots nnd 
Gro1.vers Resean:h Orgunisatinn (PGRO) hns existed since 1944, and funds an extensive R&D 
progrnmrne by voluntary crop levm~ Qn growers. Activiues include plant breedingt and the 
ugnmomy and harvesting of new varietie~. Crop information is provided by the PORO through 
vut·ious wl'itten and ornl frwutl1$, open days. regional trial demonstrations. and field udvisot·y 
St'!rvi<:e~. Although voluntary. few fanners opt ()Ut of lev>' paying because,· ... they nccept the 
need for comm<)d)ty levies and \Vt: I the POROJ provide u value for money service 011 pulses 
,,. • tpet'SOIHil communu.:auon. (J.P. Gent, Du·ector PGRO). 

The PGRO is an e.xception in thm other United Kingdom ruralt·escurch org~tnisutions ~)pCI'tllC 
on lhe basis of suuutory levies. Even so~ there ure other ot·gnnisntil)ns including those in 
Australia which operate on similar lines m the PORQ. For cxm.nple, the I</ondinin group in 
\Veste1·n Ausn·ulia is a farmer LWgnnisation which funds vnrious uotivltlcs ttt'Onl Vt)lUntnr~' 

memb!.!-rship. I.,.Jke the PORO, results from its sut•veys und tests are available thro~igh fi\!ld 
doys~ semi nUl's nnd the group's publicaticms which ure readily avtlilable I(') Jnembcrs. 

Bnth th<! PGI~,O ami the Kondinin g.roup ilh1stmte tin~ tH)timl thnt vQluntmry nn'tlll£~ll1QiltS tiilll 
b\~ used ~ffeclivcly to fund u.ctivilies which lmve mtditlonMly bc~n <;on~idcred JO b~ public 



good~. or largely non~excludable. One method for 'internalising the cxt.ernalities· associated 
\\·llh R&D activitie~ i:-. w undertake research wlllch only benet1ts contribt.tors. \Vhere this is 
infen•;thle. other mechani!'ltns must be developed to ensure that privntc bcnetit"i assodatcd with 
membcr'lhtp at·e -;uffiriemly \trong. In the case of the Kondinin g.l'oup as well as the PGRO. 

bt'Pt•fih accrue to Ct.mtnhutor\ by way of pnvileged access to the output generated by the funds 

l'i.ll\ed from membcrshtp. Note that the rnfonnatHJn nuty be .1vailablc from t)ther sources. and to 

th.i! '~\·nr remains a nnn·eM~ludable good. However. by providing reudy and cnsy access for 
..:r.~lU'tbutors. a ptivatc excludable hcnetit blinked with rhe voluntary membership. 

It is one of the defining features of dub theory and collective ncrion pt·ocesses more generally 
that although the good produced may be non-nval (at least up to r1 point), tt will also e.xhibit 
excludatnlity .. Then.: fore. it ts reusonable to expect that research dubs would unde11ake R&D 
pn.IJCCts which offered benefit\ exrlu~ively or almost exclusively tO rnembers. \Vhere non 
member~ can nor be prevented from CllJOytng the benefits of the dubs' activities. those benefits 
accruing to non members nwst not be \O great as to encourage the membership to be 
abandoned. An addif&dttal {uestton concerns what mcentives might be ncce~sary for research 
clubs ro form and opcnHc t~ffecti\·ely. In paruc:ular. should some ta.xpayer funded benefit be 
provided :o dub member~ such a.s matching funding for prOJects undertaken by the R&D 
clubs. ()r additional tax benefit" for memher~hip fees pa1d to research clubs. Jmptwtantly, both 
rhe nature. quantily and mc:hnd l)f payment of that taxpayer benefit are likely to be significant 
from the potnt of vie\V of dub membership and the amount and typt~ of R&D funded. 

For a member. the costs Qf membership would seem to be reasonably clear. These would be a 
funcuon of dire~ t membership contributions to the club including. organisa.tion costs of 
administering the f, nds~ any incentives provided to fonn the club by the government~ and 

administrattve co~b a:-.o;oduted with being a ml.!mber. More genemlly, given a research 
program, the cost of n1embership would hu·gely be a function of the number of members in the 
dub and the size of the research ponfolio undenaken. Benefits from membership in the case of 
a voluntary research club would be a function of the actual oulcomes from the reseurch 
undertaken. taking into account its stochastic nature: the type of research undertaken (basic as 
opposed to applied and the accompanying. problem of both intra-and inter~ industry spillovers); 
and the competitive structure of the industry and the characrel'istics of the member <..~ompared 
with the R&D undenaken by the dub. 

The rural R&D industry participants with wiH.1m we spoke emphasised the fundamental 
problem associated with vol.unrury arrangements like that proposed here is that of free riding. If 
reseui·ch was to be undenaken from which a potential levy p{\yer could not be excluded from 
appropriating the benefits without contributing, then a greatet' total benetit is obtained by not 
paying the volunw.1·y levy. As expected. this had the implication that the range and types of 
research outcomes tO which voluntm·y levies could be applied was limited. 

Voluntary funding arrangemems, it was generally agreed. had potential to operate for well 
defined or localised problems. Funher. it was suggested ~that such regimes wou.ldhave greater 
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ch:nH.:cs of sucl·t.:"~ in ~onccnt.rated itHIU!'itric~ l'lttch as chicken processing, where a stnnll 
tmmbcl of pn.J\.·c:-.:-.tlr~ and prnduccrs may c ,_,r~.:tinmc then· uctinn!l. Whether regiOti specific 
pn>hknl' urc llddrc,r-.<.:d wdl by tlw ~nrrcu1 ruml R&D funding urnlng(•metHS ts open to 

t.lucstton. and vnlunmry tundmg .\l'l':u\genlents may \veil have a rok to rlay for these types of 
prnhkms. However, 11 wu~ ,u gucd thnt wtth volunLury n!g.imcs. maJor nmwnal i"suc:-, would 
not be.addres~ed. That t~. the 'b1g. ptrturc research· (especially strategic rc~e:u~.:h) n:q~ht not be 
undertaken over the long term to the detn1nent of an 1nd\lstry. The wheat indusU) wus cited as 
one e.~ ample of an HlduMry wluch hnd suffered because in the past, rts R&D orgnntsntional 
stnK'Hll'e did not ulh)\v truly ti<llttmilll~Mit'~ 10 be cxmwncd. 

ln a smHiar vt•in. the vic-'v \va:, expn:sst~d thut the appronch wa,S more likely to work for 

indu~trie~ wtth 111gher 'alm~d products ,po..,,ibly paniully processt.~d), nnd \Vh··:e the industry 
was ·emreprcneunal · in tt' t~utln~lk. It. \\nttld not ,,,ork for larger cxten$iVe Industries or fot· 

larger horticultural indus,ne-. -.u~h ;1s the apple or pear mdu:-;trics, ns these are characterised by 
only a few e.nt.rcprcncurial ~W\\Cr\, and u lack l1f colh!Slvene~s amongst the growers. 

In nddit.ion to mdustry \tntctun: matter~. it '"as suggested that. for such u volumaty system to 
be feasibk tt '' ou!. f alsn he nece\\.U'Y for the benefit~ trom the R&D to be tungible to those 
who httd actually cont: t ~'utcd w 1t~ cost. Th1~ h1ghlights a more serious barrier to voluntary 
funding of J~&J), nanw. ~. <1 Ind. ,,r w\phrstreauon amongM industry agen.ts about the bcnct1t 
from R&D If g.rt)\\·er' tk tll)l '>CC R~.\.1) a!\ bewg unportmH. tht•n they arc unlikely tO cnntl'itnne 
to it~ cost on a vol~:n:.u"} bn'>ts. Tht~ wa~ cited us a greater problem amongst producers in 
industries with a large numb~r of particip:1nts. l'v1embers of smatter intensive industries, such as 

the nnt.shroon1 indu~try wert:!. H was ~trgued, sophisticated enough to undcrswt1d the 
importance of R&D and see benefit in funding it even if the benefits were not immediately 
apparent. 

Another issue raised by industry pnnicipants in relation to voluruary anangements was the 
continuance and stabiltty of this t:ypc of funding. It was argued that if the levy were to become 
voluntary. thet.1 around SO per cent of growers. for instance, would contribute initially btn that 
this proportion would fall over time. Contribution levels if dependent on the state of the 

industty, may have adverse impacts on the R&D undert~tken over time as industry fortunes 
lluctuate. This mny have particularly detrimental effects for the research community if 
consistency of funding was not p1·ovided. Finally, ft·om tm operational point of view, for 

voluntary funding at'rangemcnts to wo1·k, It is likely that they would require substantially 
different appt·outhcs by the rc!\earch and development Cot:porations. Fot• example, it Wtts 

suggested that if research and development corporations or similar orgt1nisations may be 
required to act us 'middle men' in these t.ypc.s of urntngemcnts. As a result, there would be a 
need to bnlan~;c industry wide .concerns. not nc..cessurily strictly commercial it1 nature~ with the 
commerciul H$pects of decisions tts!)ociatcd wrth R&D. Currently. it is the otganiSt\tion thtll 
mkcs cure of industry matters, and producet's concern them:\clve:i with commercial Ill Utters. lf 
the orgnnisation were to adminhaer or net a:-i a broker· in :t voluruary an·ttngcment, this rnay give 
fisc to potential con Hiers of HHCtest between the inte~·e:as nt'the Industry und the comrnercitd 
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HHCIT\t uf any one producer .. l:::or such an un1n1gcmcm to function effectively. the •·clevum 
org.am,iltton wuntd have to tak.: a lh:;m(CI'C"ited co,.OI'dituttum role. fmptwuwdy. thh~ points to n 
need t.o define de.MI) rhe wte of vanou"' mthtsJt';' organtstumns m these chnlunsmru::e.s. 

Thts 11hernauve rdate~ t.o the usc ot con,ol!datcd rcvemtc us n vwble flnancing option, at !cost. 
for pan nf t.hc rurul R&D pw'Uohn The puhh( rundtnt! nf nu111 R&D raise\ queSllOn~-t ~uch t•~ 
t.he nppropnate total levt~l nt r lHlthn!!. type' of R&D petft)rrned and allocnuon proces:-;cs. 
lmuiuvet~. dependutg nn tht• type nf R&D perhwmed. tlu~ appmnch presents bnsic problems in 
tenn.' of the ;.lpph"'.mun ol tiw uwJ pa}' pnnctplc. crowdmg mn effect.s of publit;l) funded 
R&D. nH:enttvt~.,. provtded to thf)\e ttwntvrd m the R&D pmccss tnc:luding pt•ml.uc.er~ nnd 
resean:her\. and Hl,. potcnu~)! tnr confhCt\ m the dt~uibunon of funds. 

,t\ poteMt~ll nwdel for th1-. type t>t apJ>mach rs Ne\v l..ealund. wher·e the Foundation (Jf 

Research. Scuml.'e ~md 'Technol()g~ t tht~ Puundation '· 1~ required to develop and implement. u 
syst.em of cnnte:...tahk tundtng for R&D, the ouq•t" ftom whtch generates public or nnn 

appropnable benefit\. The apprnpnate t".OtH'ce of funds for thls so-called ·public good rcsenrch' 
i~ re~arded <h the puhlu.: .;,ector. leuvmt; ftrms and 1ndusuit;s to fund research with apptoprinble 
private heneftt\. The l;ound~.uwn admt.nt\ter-, the Pubhc (J()()d Sctence Pund. s.ubJect to the 
pritll'ttle~ o;er dnv. n by the ~nvernment a~ tdendfied rn rhe governmeru's Sciences Prwtities 
Statement. In '-!() domg. u a~t~ a~ the govemmcnt· ~agent u1 the purclmse of R&D se.rviees that 
genenne wtde pubh~ heneflt~ The allocawm of fund' by the Foundation is conducted on u 
C()ntestahte ba'\i,, after d pn)Ce~!:l of ngorou~ revle\'-' of aU apphcauon~ <Sa.ndrey and Reynolds. 
1990). 

The incHviduah trttervfc\ved g;eneraUy agreed dmt there was scope for additional public funding 
for research, paruculnrl~ w·here the benefit" C.t:)Uld not be appropriated by any one industry m 
particular. It wa.s al\o gcncruHy ugreed that tdent.ifymg thts type of research posed pr<;,blem:>. as 
it wu~ d.i.fficult to tdennl) re~earch for whtch bcnetits could not be npproprinted by an indusu:y 
ot its me:mbt:.r~. The assncnHcd pmblcm of how i~unds may be distributed wus u!,;o cited by a 
number of indwtduab a-. a potenunl cnuse for concern. :.1s indusmes W(')ttfd likely be highly 
competitive in til: . rr! -~ arct. 

Conclusions :sud furth~~- dcvclormtent 

lr1 thls paper. Uit.Zre ttu-. been Jn attempt firstly to elucichue on the econolnic pdn.cipl<z~ which 
ttndedie the R&D fonding iissue. Hence. the issues ~.~r pre.petty l'ights and eoUectJve fthldlns 
were. discussed ~o as to tmtke clear why rtnd h~lw problems arise i11 rehn<t<.m to the uthlevetnem 
of an efflcient level ()f tum I R&J). r.:urther .. )()lm!. insight into how institmitmnJ SU1l~tures (1'Ufl be 
urranged 10 c!nsn1·e u.n outcmlie m; close n~ p.ossiblu to an id~ml .tevcl is ntt:nlnl!d \Vt~s. gttiJled. 
Secondly. ttftet·mnive su·u.tegics wt:re ptesemed tts ways iJl \Vhich t<l <1Ver?()t.n¢ the R&rJ> 
funding is!'ue. The su·uteg.i.es dcsc\·ibcd wt.:te ~elective, and served ltl ,hl~hllghtthut•there is t.in 
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1ahnm" pu,,tllh· IHtmlH.:~r t1f ,u·untptt"'' wht\.~h cnutd be t\r,phcd to dH.t p1~r}hh:m nf fundtu~ nu'f:lr 
Ht~tl 

t\ numhc:l nl unpmtam t.'Ulh,·ht.,um' fun he tlrm\cn trom the tlt.\cu:~~lOH ut tlu' paper On a l~ul'ly 
mtmtt\:t' h~\ e-L tht·H· '' tl twt•d w t't'i"'tnt» that til~~ ,.-urt'etU tntelh!~Hwt pnlpl~rty right'!i "Y"h~tn 1s 

u\t•d tn tht~ futh ... ,t t;~\tt,tnt pn\\thlt•, .md tlhH rmnp,,tl,m·)' h~vy m'riin~\!merUsr h<t impnrvcd to 

,,.nh.Hh .... tht•u ~.·qtut\ and d.tH:tt•th' fh" ., \ .. ·un~~,t,tt'\11 wtth d\t:.~ ttldU\tr~ (\ntlJ11tS,\Hll1 

t.• ifllHh.•rtd,;,HttHl\ rt•g .• udtH~ ffh:• UHit'IIHl\i lht• llt ~Ofl'\(tUf\Ol) tHdttstry 0Uflil'd ft"Vt(.~~ 

t ln 1 ·~ • ·: t.ldJI .. tl h.-H~L tht.- ,df.t•m;:mH~ ~h atr· ~= u ' \\>·hu:h \\if.\'fl~ th:'\\,·rdx~d \(l!l'\'t~ tn bt~ddj}~hl that m 

lht~ itm}Z tNtn, tll('lft' ,uh,t~mt~~.tl dlltt\~(~\ h' nnall~&lJ 1undtn~ iU't~lt:lflJ:lllt•nt' J1'h1y .he rt\,Jtnp·•J 01 

dr•,,u,thle than thtl\\. \U§l~tt'~,tt"\i h\ the lndu,trv t·~lnlm·lMltHl m H~ reti~H't l'hese (.~h;m~~~ may 
t.:lkt" th(• h HlH tlt dt~ d<:"Ht.loptm~m uf Ut"'\\ tnnp<:rtV n~ht~ wh1ch t:H·uvtdt~ {~fdlutlt:~~i prntt~V1~tn h • · 

Hlh,""Ht~'-tu(;Jl t?'ftnrt. flH\t"f m"'lttut;unal ;trhmf:!ernt~np .. tn fm.:thtum voluntary R&U tundwp. 

itJ'liUl~t"tl1t•HJ\, •Jr tht• dt•\drtptnent nt U•i,:lmnhl}lH.:~\ whtth t;tlU U\:1: the C'XfSH.n.p J(!~U:l ~Hld 

ln'\UHHUHHtl rt!gnttl'"\ hl ildHt'\.(~ HMXU'lltHH fW\\thk t~lftt'H':'lll'U~\ h t\ ddrs\.:'Uh ttl u:.h:Utlfy and 
pn~dllt t!"X~h.tl\ \\lhu h~nn th~~._Kz hlntl<HH<?utat ~_·tmnJ>'!t•\ tn the turt\'hn~ rep;tme tnny Htke 1'lu' 
dt•\·t·lnpnwnt ,~t (iuh .ntnn~l!'mctH\ h,l\ hc:•t!'l'l mnt.ttt,"'d il\ om.• \tttmfttum dHm{tc: whtdl ~hnuld h<~ 
uhe\tt~~n~d lnde(•tL ·• dt·\dnpmttnt nf rht' HiHttrt• t'<lUhJ f.1nt<~nuaHy ttddre~!\ t.he need for tl"'ltt·f 

pay' .u!a.rlgl.·tnt~nt~ \\Hh l~&D ht~mtl thtH•n h) thtJs(• \\·ho tclertvc the b(+n<;tf*l from u. and 
~\H'l'l.:nnit." tht" nc~..~d I·•"~ uw cnmpul,nr) h;"vt"':" hJ avmd fre.e rHlmg Alth(lUft:h "'t4.1>t11l~ wm·k lms 
h<:"ttlt taken tn anaty ... c tht\ apprmh.:h m ~l nHhl~ n~m·ou' fnunewntk fManm. Znclnu"ut~ tU1d 
t .•• mp.t~. 199(}. n1nrc d("vt.."hJpnum.t t\dcarty nt~t:e\~,u; 

htrtht'f1HOtT dw dt\ttf\"'.WH\ ht:•k.l \\ Hh Vi:U"HlU~ tudU\U} f)~it"U'Ctf)tUtt"' ha' lu,glthght.ed tht! fttct 
that R& J) sundm~ ,., a muHt ku:t~ttld ~~\H(' whu:h f\ urthkel~ ~ .. h~· ,illvtrd sunply l:>tn~~~rer\<.~e·i 

tll.. n\', .iidll\Uw ... pouH b:' th~ need inr ~, 1nulu larcrcd ap~w~· 1d1 t..;l dHt ptobJe:nl (lf ~lchu::vtnfJ an 
etfll.'le"Ht U\t'' r~r r~·.,•.lun:t:'~o; tn rt~hnwn to R&D l'lcm .. ·t~. ·~ uet~d level of rundin~ nppi't:H1che~. 

attuned tn lht• need' nt mth" H.tuat lll(hhtrtt~\ nnd dtfferent It&t> JH'flbtem~. need'S UJ b<!' 
developed 

I ·~mding ft)l' the prtH(;J,;,( which pnwid.cd llU\lCt'ial ru.r this. PUJ)CI' wos pl~(lVtdt:d l)y thf.! RUt1-rl 
lttdu~tdcs Heseat1:~b uud Dcvelopn,cMCm~pot·uc:it1th which wu gJ~ttefully uektmwl~dge. 
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