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l·lNTRODUCTION 

Th()$~; t-e$poM~ble: ro~. tll~ allQc(1t1on, .of"Qgr:tcul:t~al resea!:'cn :t.'E)$OUl'ces :are 
~der cQnt:lAu()usp~ss~to Q() 'SO ;QSing; .• ultipl~ ob,jeetives:. '-sP1 Qt Wb1.cb 
at'eil1appropr~a~ an4 .of':ten. contlict~g. For~le in. :~' .d.evelQPille; 
CQv.ntr;Le$th~Y'a:te asked to target the: poor andthEt: .Ilutrit1onally :aePt'1V~~ 
atthe$.e timea..CJ they are expeete4toenbt;lilce, ~ort ,eaJ:;'ll~pand 
~place~Port$.,T"anslatin$ these :.u1tipleabjectivesof" ,nAtion~ 'rol:tcy 
toto vi$ble ,resefU."ChJ.l~gr.s i$a ch~leng~. 

Thia paper ,CUscusses'agr!cultural J:eseat'cllin. s· .acroeCQt)Q~CCQnt~t, 
aesc~ibing:lts t'Ql~ in thedevelopJDent p~eess,. lt $X8Ulip,es the~Of1ten'tion 
thfltagricultursl reseat'Ch $ld teChnol¢g1,cal. chaI1~ elCPl'eSS thei".. 
cOJlp(¢'$tive .advantae;e if they are used as engines of'economiQ: 'growth rather 
than as direct instruments of' social welfa,repoliey ,andthatthe reao\U"ces 
(leVQted to them: should be allocated .against this background. 

A ~s~~cb prio;oitY' MSeSSlllent traJlework .is describecl which eanfaci11tate 
the ,allQcation ptoc;essf'Qr either natiollal. regional or .j.l1teMational 
researcbagencies.Ex_plespf eJtpir:l,cEU applications of the frameworktQ 
Jfillaysi$.tUld SOuth Jmst Asia .arepresented and 1.nf~rencesare dl-awn fot­
Malaysian reseSl"ch strategies ana regional reseSl"ch cooperation. 

ThepenultiJIatesection of tbe paper contains a discussion Or a nUUlber of 
thecOUQn rati.onalesforthe allocation of agricultural l'.'esearch 
reS01,lrces, which some argue should conclition a growth-oriented priority 
assess.ent approach. 

The paper concludes that agricultural research priorities shOUld be largely 
set withrererence to their expected contribution to economic growth. Due 
,consideration should beg1ven to the likely nature and extent ofresea,rch 
spillovers in this process. lest opportunities f'or regional or 
internati"nal cooperation are missed. By adopting a consistent economic 
frpework for assessing priorities end evaluating achievements, research 
administrators may be able to harness increased research resources. which 
seems appropriate in view of the high rates of return evident from past 
research investlllents. A proper balance between public and private 
agricQlturalR&D is also required, espa~ial1y with the increased national 
and international attention being given to the legal protection of 
intellectual property rights. 

* The paper is a revised version ot one presented at the Seminar on 
St.rategic R&D Planning and Management. jointly sponsored by the 
!Unistry of Science. Technology and the Environment, Malaysia. the 
Nati.onal Council for Scientific Research and Development t the Malaysian 
Agr1cultural Research and Development lnsti tute. t~.te Rubber Research 
Institute of'M$laysia and the Commonwealth Science Council in Kuala 
Lultpur, Malaysia, 8-11 August, 1988. 



~4t, ;!r..,u~~~. ,1'BClDfOUlGICALc:BAt«lBAND~: '··cmowm 
In rA;)st., aevelop.itlgc()\Ultrl:e~ •. a strat~gy which $F4PhQis~sa&~icultvJ:'e j,$ 
apPh"Qpr.i$te £oractd.~v~ .b<).~ ~cQno.ic, ~w1;h . ·$lei. . pt)VEu'."tyallevl.$tioJh 
~SiS .th~,capl=*' ,~rtMtU.~sia.,Whe~ j.n the l~te 197Pt,$~;i,cUl:ture. 
~p~s~ted,:21% of 'the '~ssdQ!lest1c pX"Qduct, 32% 'of' eJq)(Jt't1J, tu).d 36% of 
~loyaent(6ttand. 1984).,. ltn)aa:tns the' l~sest$j.ngl~ ,$E!c;tor in ;the 
Hal~$if1n,econQmy ;by,$.l.l th.ese .(;1ssm'es ~ '~dc;11tionally.~espttes~gIlificant 
p~gJ;"ess in ,poyer' :~ductfon sim:e, 1970~ 'tlle :wcidence orpove~re~ain$ 
hi,gb'at ,42% Qf thehQus~Qld$ 'in the rur$l$ector. '!be PQ:01.' 'tU'E! 
co~centratetl :amon~t ;rubber slIla!lholders..estate ·workers. padCbt 'farmers' and 
.1Jcedf$rlier'S (Shand, 1984). Rural.pover.ty eclipses urban poverty. The 
fo~errepresen.tS 86% of the 'total number of poor bousehQld$ in the 
CO\Ul,tJ:"Y. 

Agriculture! research pnd technological change are key .i~dients in 
strategies which emphasise agricultural and general economic ~wth 1,n 
develQping countries. The re.sulting inc~ase$ in agricultut"alp;t"Odue;tiv:f,ty 
have iJapOrtant~acroeconomie consequ~ces due to the a1,gniric~ceof the 
8gt'j.cultural sector in the economy.. Tbe initialJ.'esult of increased 
pr:oauctivityis to incrE.'sse incomes of landowning f~ers. In Mala,ysia 
~lf.:tse 'ru-e p~o,nd.nf.lPtly ftlallholde:r:s .. ,especially in, pad~ (100%) t cQconut 
(93%) and rubbt)r(69%). Hence product1,vitygrow.th mflY l~gelyberletit 
those landQwoers at the lower end (,'Jfthe incoaescale. '!'hese r~ers 
typically s~nd most Bddl. tiona! incomes on food and. tbebalance on locally 
produced. nonag,ric\1ltural g0ot\r and services liketEmtiles, transportation. 
heal tll aervices and housing • Production ·Qf these goOds ~genera11Y 
mo~ la.b<)Ur-intensive than in urban-based lat'ge-scale industries. As a 
l"e$ult of the inc~asedincomes of landowningfarmera t the rural poor are 
p~vided with $dditional nonagricultural employtllent QPportunities. Tllis: is 
in additiontotbe direct employment - creating effects which adoption of 
the new technologies by farmers ~erates. These emploYJIent elasticities 
with respect to output were found to range between 0.15 and 0.80 in India 
(Tyagi 1981). They depend on the extent of labour-using bias in the new 
technologies and on the agroeco!ogical zones in which the research is 
conducted. 

1 

2 

3 

Agriculture is defined here to include crops, livestock. forestry and 
fisheries. 

These are elaborated in more detail in Mellor (1987), on which we have 
drawn in this section. 

~igqres in parentheses refer to the contributions of smallholders to 
production of each crop in 1978 (Shand. 1984). 

In tl:t!!Muda. iJ:l'rigation scheme in Malaysia Alderman (1986) found that . . ""M _ft ___ 'L. _.3.3..t ... .f ___ .. D.l_ ...... .t .. ,..~ """",rno nn 



, ¢ 

Tb~~~ed :CJi~ct ·.mt~ l.rtrU~qt;,eWlQ~t· ot'th~ poorprovl;desthe~witb 
~di,t~C>rl$line.ome·wbidl tJ).$Y intu~ ~sC)~pen41d.gnificantly on food .and 
n()n~iC\lltqalg0q4S. Tbi~ ~nera.tes st~ng ,.ultip11er .effec1&5Which 
st:1aqlateadQitional ~tb. .;i.nthtl econ~.. InexPf;1nsivef'oodfroa 
ineroasecJprod~et1QIl:nelpsk~p unit, latx.>ur 'costs4own:. tb.,teby al$O 
EmC()~qing ~bl$.plf'J~t~th., 

Wnel'eteQhnpl()8i¢alclll\Dgeocc~, 1npredQBa1nantlY ~xPQrt~ CrQP$.: 1;ost 
~u<;tiOO$sene.fate·bot1 A lncl,'eS$eCJ.. fQrei$Xle.x;changeeam',ngs,~a .:f;ncl'fltlse<! 
~¢Qm~s:ro:c p~t1cerst ~ith lit;le ,prnQ4ireetbenefit;:s to dOll1eStic' 
,cons~rs ,UJ,lles$the.exp()rting.cQ~try;l$ a major ,contriQutor to\\forld 
tr~de ill theco:~Qdity .In suCh c$Ses JIl$t'keddQWt1warcl P~s.suteOJ'lWQrld 
priCes, (!t;m~sqlt. ~OWer pri<;$s are t()thebanaritorQo~$tic ap.d foreian 
cQnsuaets who then share in the benetitsot teehn,ologica1¢hange,· ..., ;atthe 
e"pen$eOfproduc~s. Wherere,8~~'1spil1ovE:l~. to other ptcducerfJ aftha 
same tradeable couodity ares:lgn!fictmt., the .impact otnatiOnal. resea~cb 
on WQrld prices can bellOre·ex.aggex-at~. and hence the share of the 
economic beilefJ.ts to consUtle:t's is inCl'essed; even fu~ther .. 

The importance. of agrlqultural rese~ch and technolQgieal change to 
economic growth in de"Jcloping countries is demonstrated by tbebish rates 
of returns on past reseat'ch inVesbtents revelued in many !!! post studies. 

The 23 st~~ies of {~icu1tural rese~ productivity in developing 
countries reviewed by Ruttan (1980 l had an average rate of' t"eturnon 
investment of 55%. The studies covered rese~ on food crops, livestock 
and commercial crops such as cotton and rubber. Over the period 1966-75 
international reseutch on ~ice in Asia showed a rate of return of between 
74 and 102% per year (Evenson and Flores (1978) as cited by Ruttan 
(1980». Rice research in the tropics over the same period had an annual 
rate of return in the range 46-71% (Flores. Evenson and Hayami (1978) as 
quoted in Ruttan (1980». 

In 1970 Judd, Boyce and Evenson (1986) estimate that agricultural research 
expenditures were $U55.36 billion (in constant 1980 dollars). Twentyei€,i1t 
percent of this was spent in North America and Oceania and another 41% in 
Europe and the USSR. Developing countries represented 31% of the total. 
In recent years research investments have grown more rapidly in developing 
than in developed countries. In 1980 the former's share was estimated by 
Judd, Boyce and Evenson to be 36% of the total of $U87.39 billion. 

The historically high rates of return to agricultural research suggest that 
current levels of research investment remain well below what they should be 

Plll":;"" of' this section have liberally drawn from Pinstrup-Ande.rsen 
(1917). 
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tQ~~Y . 'e1Wlg:tt ·~t;l.QJtportuni.tiQ$tQ'C inCt$UeQ:Mt"$.(;ul.:tUJ."!il prodQc.t.iQtl 
,Me $hh.an(:~~nt .qteCQll~c·de"-~lQP •. ~'nt '~d ll~an \w.~lt~. 

:8~of ~e .abQve.entfoned$tudtc;!s lQ9ked;~t ·t~e 4i$t;~j.pv.tiQn. Of .~. ~ch 
~n~rt~ l;at~ 'tllep~uQ~r. an~ thecf)pS~J:$~et()r., Xll."Qst, tb~: ~q.Jo;fo.f: 
.~ ;~ef':J;:t!l. '~'Qbt$1n~.~y·c()nsu.et'$!O. ,Alqni ;p~u~e~t,1..thQS~ ·w~o . ~dopt 
~es~$l;'cb,fin~, ;ti~t "~nJ1awbutnot-+l~_t;!s l~g;e~'t$rae1'$ ".. Qb~t1.1,n 
'cQi1$1Qe ... ~bl~;·gain.s',~ ... ·~tJWusnwl.~ tille $I1fUle~f~~1.'s '~~~ .. a4opt; ~ti '~ap 
~waras. .Qn. tbfa Qtb(?:r pl!mcltl lower inc~f;)eonsUliets, it~n4,tQQbta:Ln ~'laJ:l~t' 
snare of" ~'~$ ,f'J."Q. ~Sf;)~~ OJl b,a$icllt~ple$ .t!lQn ;h;1ghet' ;lneQlJ,,\~ 
cO~UJlet:$.. '!'be 'opws;!:te is t~e £Qr~se{lrCh on htgllerqQstfOOd$, sucb .bS. 
~~. ., 

Mostexpostsrodj,e$ have U$edclosedecono~y app~oacbes@Q.ignQreq, 
spillov~r·eff'ectsto.Qther countt"ies. l,t ',ishenCEJ llC):t sllrp:risinsthat 
,qons~~· '~$hom to have been tbe.asjp. beneficiaries. The ft'allieWOl"lt 
Q8scJ.:libedin Sec;tion5 of the paper '$llows for internationfll .~1(et'prif;e 
,tran$.us$ioneffects and research spUIQvers in the assessment of reseatcn 
benefits. In!! ante empirical applications (Davis, Orallap.d Ryan 1967. 
Davis and Ryan, 1987a and b) the shares of benefits to producet"'E;J usually 
exceed those of cOnsttmers. Inclli$ion ofaarket and res.earchlJpillOvers 
hence couldaod1fyG$rdne1."s (1988) cQnc1usioll$ tbf,ltprice support$·1;Uld 
pt'Oduetion quotas can help attainsoci~lf Qptimal research sP?nding under 
certain .~ket condttions.whicb see .. to 'be 'predicated ollthe notion of 
peJ;'Vas1.V(! p~ucer lOSses ft'OlD re~eat'ch. 

ThoSe who stress possible a.dverse distributive consequences of 
teclu~logical ~ which lead$ to Itgrowthtt· i.ply that bY·Il~n:l.n\ising 
growth the problellS of .e.djU!luent and income distributiQn could be also 
lI)inUise(i. Few WQuld adVocate that approaqh! 

The pt"ecise distribution of research benefits' depends on whether the 
increasedagricultura! output replaces food iJDports, is elq)of'ted. or i$ 
added to the d~t:i.c food supply 11 If a considerable pf'oport:i.on of the 
additional output is expoX'ted or used to replace food iJlpoJ;"ts - .lG lattef' 
being the C8$e for wheat and rice in India and Pakistan dur1QS the initial 
ph$Ses of the green revolution .. farmers ~e likely to obtain a relatively 
181'"ge $llare of the benefits. If. on the other hand. the additional output 
is added to prevailing domestic supplies aud prices are permitted to fall 
to a new market equilibrium. consumers will share the benefi ts with 
producers ,the proportions dep?nding on the elastic! ties of sU31ply and 
deJIlartd for the conunodi ty l,Uld how cost-savings affect supply response. This 
helps to explain wby farmers producing export crops are frequently willing 
to pay fur research on the particular crop, (eg, sugarcane. coffee. oil 
pal.. and rubber) while research on domes.tically consumed agricul tural 
Pt"OOUcts usually is financed (indirectly) by consumers from their general 
taxes which are used to provide the research resources. 

Private institutions and individuals are frequently unable to capture all 
the economic benefits from their research activities because the release of 
research results and related technology cannot be controlled through 
patent$ or other arrangements aimed at maintaining exclusive rights. 
Tf1E:~retore,while certain research may be highly beneficial to society as a 
wbolQor to groups in society such as consumers or farmers. public funds 



.~ .Q~ tQ ~SUl'f): tbat . the ~tJe~ i.: put 1nto :prQct1ce.. In .case$ 
wh~~ .~Q~'ecQn~QbenerttSQf:~e~ Ctul be capt~ btpr!vlilte 
~~$t1t4tiQn$. PuQl'.1.::;tund.!l $~9~d.notbe U$e4. Thus:, ,accortUng'to 
Pin$tJ!UP~Anil~rse.Jl (1977),20% to 2,% or all ~icultural rese~ctt 
~4it\U'es ila,.Nortb~j,t;aor~irl(lte.$ in private in4tUJl:w.Incontr8$t, 
only 2% 'to, 5% of agriCUltural research ~~<U.tllres . .in ~a, Af~ica ••. QD.d 
Latin~rj.ca orj,ginate in the private industr1.ialaector. 

S:tldlarly, benefits fro.: publicly tundeQ ~icultur$l~se~.h. ,lIfJrY not'b$ 
.l~lted. t08I)Y one country~ lnsuehc~es. coQpeJ:'atiVf)p~gt;_Q<)Qgst 
national ·asrj.cultlWai ,~$e~ s~teu and/or intetnationalreseai-ch. 
iMt~tutiona II~ have eQQn~cadvant~s. Wewillretum. to; tbis theme 
lQ.ter :tnthep~per. 

Ingenet'al.ag~icultur.a1 research and the·teclmolQgic.alchanges which it 
.senerl,lteshave their cOlJpSJ:ativea,(tvantage in contri})utingtothe econOJQic 
~ bb3ect;J.ves of government. This is espec:tally SQ in cpunt~:1e$. whe~ 
tbe agricul turalsecto~ provi<iesthe bulk of thegt:O~sn.tiona1 p~uct, 
e,xport incQf4e and emplo~E;)At..as is thecaseinMal$Y$~a. tlue,tothe 
COtl$tra1nts which naturei.pos~s pn scientists' ability to predict l'esearen 
oute(:)~S\flith assurance,. and the difficulties or attaiMent or sever$! 
objectives saQlte.neously, apicu.ltural research is a Iluch lasEl ·effective 
d:1~ct ins~~@t of' social. poltey. 

Often social obJectives. cqn only ·be s~tisrie4.. di~ctly by: .suitably guidjng 
~j.cultural research if one is p~pare4to. sacrifice considerableec:onQJIlt~ 
~wth:tn the process. A .gQOde~aIlple Qf this is tbetrsde-oft OlMMYThas 
.a.qe .in i-.proving" the yie14. potential ot' .ai.~e because of 1.ts! ~trategy to 
enban~e· lysine content1>t incorporation of the "opaque~2·t gene into 
e~sting cuI tivars... 'l1l.e latter strategy was founded on the lau(lable 
objective. of ~proving the pl,"O.teinquaIity ,and contentQt lIla,ize .$0 that 
nutl:'itiQnal defiCiencies ot people who ~lied on maize as a staple food 
(!.oQld be allElviated. Unfortunately, after 1IOl'Q than 25 year~ of research. 
co_ercial~ attractive cultivars with bighquality protein 8l;"e still to be 
wl,dely adopted, although. CIMMYT released new cultivars several years ago. 
Tbe QPportunity coat h~ been (i) the diversion of research resources into 
the f;luality pt."Otein breeding prograa at the expense of other objectives, 
including. the enhanceaent of yield potential. and (ii) the general inverse 
'relationship between protein content and crop yield. Ryan (1977) describes 
~e$e scientific trllde-offs in the case of sorghum breeding research, which 
are sillilar to tho$e in maize. He shows that nutritional well-being can be 
1..,roved aore effectively by yield-oriented breeding strategies. 

Agricultural research. which bas as its ultimate objective the enhancement 
of the productivity of the most liraitingresources used for commodity 
praduct:ion end/or in post-harvest activities. should have its priorities 
est$blished Qyreference to where the prospects t·orachieving those 
product1vity gains are best. Cost-reducing technological changes arising 
fro. such targeted research have the best potential to increase the 
econOlltc pie and other. aore effective policy instruments can then be 
utili$ed to distri,bute the larger pie in line with national welfare goals. 
To :l.lIPOs~ on ~search administrators these social goll'! g and objectives at 
'tAe outset can lead to a failure or research to real!£;. its full potential 
Ba an. engine Or econQld,c gt'Owth. Without sustained gr~~th. most countries 



fbl<t . i.t .. v1t~uall~ 1~ssibl~' . to, .. a~~~ .• Q¢i~"lr~ ,SO~. ~Qr;bu 
tiOvett~~I~Vi&tiQn.. ·W)4·:I,.P~v$<l$14QAt1Qn".llaalth ,~ ntlttiti()Jl~ 

Ac~~pt~<:e\tif 'thQ 'prQpQJi.tt(ln., ~tb$t ,~eul~al, .. r$seaJ:cm 1s,...db,ence 
$hQuld; ~, ~~ad ~pt'~~$ly •. '$) ~ne;ot 'f3<:~lqgr.QWt;h I:~tbet- ~an'M 
fl,.cii~et;. iM~(!lnt;ot .. s~t4 ~lf~,pplJ;cYt M4 tfult ,thQ et»nl)td.c 
~ttta Qtre,;J,Qarch .lll.'e l~~lytrMS.itt$4 ·~ugb.t~:tap,ctt;>t, re$~@Cb 
on cost~l Qrp~u¢t:!.c:m ,C)t ti'g1.cultu~alc~t~esi,.b~a ¢l~$:'Wl:;lqgt.tQn, 
t(;ll;'prt.Q~~~Y' ll$$e$$.ent.Th~t ~~:tb$t @~a:r¢b, =$o~ee.s'snoUld btl 
~il.<x:at~qtatt 'Q$ ~'~Ql~ u,d.QS. er:tt~r~a ww.d.l~tl.ectth~p~tentill.Qf 
tbe,: r@~.~ to~wv.et-~t(i.~U8 $con~e~nQtt1;$, 'fo Us~ •• , th1.$ 
~ll.i~I:tbat the tQlIJIlOCJltt~$' wM.ch at:$·~et$itohave ,tAe:t~, ~o3tsQr 
pt«luc;t~~$n.a/order1~dg~ .tt~c~ed by the~eatcA. $bQuld.t9t"a'the 
baSis at MY,.~thoaQl.ogy: devalopedtor' Qete~nllJ.$ri<m1t~al ;~,ean;h 
Pt1.Qrit:tea~Wbeth~l:'_ 'are cQllP$~~gresearch. Q .... $()tl,s<;i~ceW!thp.l(!nt 
b~ng·. Qr ento.ology with MY J. $cienca.allwil:tpotent1all~ i.p$cton 
c~typJ."04qQt!vity @4 hc,r.ic.J eQ$.ts. ofp~tlcttQn (Ol" 4~~iv$4t.l$J1and$) 
i,ntlle n.e~... ot' lQng-ter.. It is ;!.n this ~OIUIlOClity CQilt~t·tbat tbeil.! 
tel~UveW9;:tth ultiJIa:~ll' sn(jQl.d b$ ... se~sed fQJ:' ,thE.' p\lrpo~es ot81.1ocating 
sctU'e~rese~h .t'eSQurc~s·. A t't$ll.~wod(which hfl$ bec;m d~v~lo~ in AelAR 
f'o~ tbis ~se, ~d ,how :it J.'elat~s tp the tonrulat;lpn. impleJllent$tiona.n4 
review Qr agdeultux.-al t~s.,t\rChpqlicy w111be d:f,scus$ed in th~ n~t we 
seetiona. 

The, det~tion of national $icultural x-ese~cb prior!t1.es OCQUf."S at 
several stllgeS in the ~esearch policy process (Figure 1). At the national 
policy develoPl'ent leveltha concern is primtWily with the fo~ulat1on ot 
Qverall st~ateg:les. including the rationale for goverMent intervention in 
theres.e~ process and the cOftSequent balance between public and private 
supPQrt for research. The govet'nllent' S ~ole in the researcb process is 
generally jU$tified var~ously on efficiency and equity grounos (Davis end 
Ryan 1·987b). Intervention by the gove~ent can take the £01"$ of direct 
involve.ent by way Qf the creation or government research OJ.'gan!satlons or 
by the use or indirect measures such as tax concessions and subsidies for 
pt:j.vate :research. e8tnblis~nt of intellectual property 1"i$bts, or a 
COllbinat1Qn of these.. An integral part of these decisions on the extent 
and.type of gove~t involvement in the l'8search process is the choice of 
f'undtns JlechanisJlf,i. These can rangt;'! from general taxation %"evenue and 
c~od!:t¥ ceases. to 'user-pay rules. The decision on which mechanism to 
JJ$e sbou14 ideally depend upon the type of research envisaged and the 
.arket characteristics of the collIIOdity which will be affected by the 

6 P;r04uction research largely affects costa of productir.>n, whereas 
p(l$t.b!u.'Nest research can affect CO$ts of production and/or derived 
'd.~ as ~ ra$u!t of p~oduct transfonaation. 
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~search. TheilBPOrtant interaction between research policy and other 
governaentpoUciesalso occurs at the development stage of the research 
pOlicy process. 

National research policy increasingly has to a.brace international end 
.X'egional diaeMi":St involving both the public andprivat$ sectors. 
ExPloiting cQllplesaentarities and opportuni t~es offered by international and 
regional agencies is an increasingly coaplex and demanding role for 
national research policy .akers. both in d.eveloped and developing 
countries. This cOIIplexity makes it uperative that such international and 
~giOnal diaensioll$ be consistent with overall national research strategies 
and policies .. 

As agtticultul."a! research generates econoaU.c benefits to societyprill(ll."ily 
by way or its iapac.t on the cost ot producing end/or Jlat'ketl.ns cc:,uodities. 
it is apPrQPl'iate that the choice of coauaodi.ty research portf()lios if,; one 
or the .-ost critical decisions for primary· research o~gani~a.t:iona who 
illpleeent flational research policy.. Sueb choices of neces!!li tv must be made 
Jointly with decisions about the regional f'OCQS of 1'e$earc'h activ;lties, 
siv~n.that agroecological end socioeconQlaic character.istj·(!s or~8iOlUJ 
lal'g¢!l,y dQfinei the set of feasible, coIUI<Xlity J;'esearch portfol1,os.With 
4irect government interventions. choices of couodity and ~gional~search 
priorities .are tJ:81l$lated into· deCisions about the num1;>er and location of 
primary and secondal"Y res·'!arch organizations. 

Pri.ary ~searchortardzations usually have cOlU.liderable degreas, of freedom 
abou.t the precise balance of resource use among mandate couQdities which 
hAve been assigned to thea by the national agency responsj.ble for policy. 
As one proceeds further down the researCh policy process continuu. 
(Figure 1), the scope t\).r choices amongst commodity and rep-onal priorities 
declines :In favour ot decisions at the Qrogram. and individual project 
levels, within a predefined cOJUlodity/region set (Table 1). 

Ideally the .ievelopment, implementation and review stages of the research 
policy pro;ess are complementary and iterative. as suggested in Figure 1. 
rather thi -n competitive and sequential. This is achieved by continual 
lIon1toring and evaluation at the iaplementation stage followed by ~ post 
review, with v~gate priorities assessed at the pr.i.mary organisation 
level being re81larly modified and refined based upon information generated 
froe the aOnit)ltng, evaluation and review activities. 

In the regular assessment of research priorities it is important that a 
consistent fraaework be adopted which is relevant at all three stages of 
the research policy process and which enables an assessment to be made of 
the extent to which the objectives of national research f,olicy are 
satisfied by the particular research resource allocation choicf~s that. are 
made .• 

In subsequent sections. we focus on decisions related to the ex ante choice 
or alternative couodity and regional research portfolios atthe research 
policy implementation stage. which generally invol ves a primary research 
organization. A framework is described in the next section which has 
~levance tor international, regional and nat.ional research agencies. It 
contr~ts with approaches which employ multiattribute scoring models with 
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Table 1 -n. ~ of and ~ at W:ldl .~ ~ Allocat:iQn 
DeQiaiQala .~ .. ~ it8aearch Pol:tcy Iapl~tation 
~t1one. . 

Levelsa 

llrilla.ry C~1ty/RegionalBalanc~. 
Privat~/Public B$lanee. 
Basic/Strateg!c/DevelQJ)Ment/AppliedIAdaptive Researdl 

Balance. 
Extent of Centra!ization/Devolutian£ 
l?IIphaais on Short-lIang-run Outcomes. 
Disciplinary Balance. 
Baphasis on Trtdnl,ng'/M.8nPOWflt' Develop~ent. 
Balance, of National/International Reseat"ch. 

Primar,y/Seconda~y Balance between Current/Capital ~dituros. 
Balance betw~n S.al.ary /Non-Salary &qlenditures. 
Location of Research facil:1.ties (no. and size). 
Disciplinary Spreaq. 
Allocation of Staff and Non~Salary Expenditures to 

Couodity/Disej.plinary Projects. 

Secondary Balance between On-Station and On-Farra Research 
Activities. 

Balance between Research, Monitoring, Evaluation and 
Review Activities. 

Balance between Reseat'ch end Interrace with Extension. 

a. 'r-nese are the various levels referred to in Figure 1. 
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$uhJ.eetive weishts(Andei'Son andPlWtoo, 1983),cQJlgruencec tecl1niQ~e$. 
(l!oyc;e,: .and, Even$on, 1975) t, ~es Uc I.'e~ource.c()st f;inalysis(Lonp1tetmQ 
W~la~.19'85) M(itho8f>witheclect;tcapproacllef:l8S 4$se~ibedin Davis. 
or. ~;Jtyan. (1.9&7. p.l1).. Its \lse requires deci.sion .... akel,'s to specify 
tb~ l>~.eise, obJectives of tlp'i.cultural ~se~l1 ft"QJJl which ,c~od1ty and 
~p.on!ll l.·,s.eat'cil poetfoliosw1.li.ch b£ist$Chie~e these objectives can ~ 
identit1e4. 

5. A PRIOF J.T'l ASSBSSIfmrr FRAMEWORK 

Davis t Or '. 004 Ryan (1987) describe in dett;lil 8 lIlethodology trft enable 
1.ntercOUl, tt"y or inter.regional (l,ntracountry) spillover effects to be 
~..xplici' ... :y incorporated into an !! ~ analysis of~gregate comntQdity and 
regional priorities in agt."icultural research, us~g thecQncepts of 
ec:onQlU.c ·$urplus couched in an international tt'ade lQodel. The fr$leW(>rk 
allows differential PrQbabilit:i,~ of' resear¢h success and ceiling adoption 
levels aaongst· cOlUllodities and t:'tlgions to condition the expected economic 
benefits f'J;'OIIl altenllltive $.tratE:;gtes and the diatrtbution of the$e be..'lefits 
8lDong cons,uaers. pl.wucers, illpor'tersQJld exporters. 

International rese(U"ch support. whether bilateral, regional 01.' 
raul~la.teral. can be designecj with the aid of the framework descr:f,bed. both 
to co.plellentnatl.onal ~esearch act!Yi ties an4 in adcU.tion to generate 
Ilpxil!lWl international rather than just individual national l'esearch 
benefits. Nati.onal ~search priorities also can be establishe,d with the 
frtll1ework by using the .concept of regional hqmologues to make research more 
cost affective. 11'his can be achieved when select:lng research portfolios by 
~licitly considering the likely extent of spillover benefi ts among 
countries or among regions within a country having similar agrocimatic and 
socioeconomic envi:onments. 

The model assumes that research on an agricultural COGod! ty generates 
econoMic benefits by lowering costs of production of the (export) commodity 
of interest by k (Figure 2(a)}. This causes the supply schedule to 
shift down to theaaright !'-rom S to S'. If' the research bas relevance 
in an importing country (b~ t witft a suita~le lag it can be expected to lead 
to a lowering of costs. of pt\'lduction in that country also. shown as kba 
(Figure 2(c)}. The cOI:lbiaed e.~fects or the direct cost reduction kea on 
the economic welfare of producers and consumers of the commodity in Doth 
the exporting and impc:.:ting cc untries is shown by the shaded areas in 
Figure 2. 

Formulae have been developed to measure the shaded areas and these have 
been converted by them ~to a Fortran computer program adapted for use on 
an IBM AT aicrocomputer. These measures assume that supply shifts 

8 The formulae and associated program will not be repeated here. 
IP$tea(i readers are referred to the Davis. Oram and Ryan monograph' 
(1987l. 
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;r¢$qltin& from 1'e$e~cb imp~ct neither on prices of' otbercommodities or 
.ssJ.'Vict;s..nor macroeconomic variables suCh ;ssext:hange rates and 
'emplo~nt.. World price. effects 11'"" e accommodated for the comm,odi ty 
expE!riencmg technolo$ical change, ho~ver linear demand and supply 
sch.~~ulesare aSsumed alOIlg with parallel supply shifts resulting from 
~seareh.. .The curroot set of ~e$ults assqme static dell and Fd abstract 
fl"'Q!$ tbedistortionscaused by govar'mlenttaxes and 'subsidies./, 

The f:lPPrQachtothe assessment ()f agrlcult~al researehprioritie~ 
described in the: previous $ectton :offers no panacea to pOlicyma}(e~s. 
K'Jwever. whether it is utilised by intemational or national agencies 
concerned with the allocation .Qtscarce research resources, i.t does Qfret' a 
means .. of cQllapstngtlle Jlult1;farious criteria which have .beencitedin 
supportof'part:Lcu!ardec1sions jnto .a consistent £rameWOI'k. By beil,lg able 
to 'at:'ray the efficiency and equity trade-ofrs which might be i,n'Volved in 
theehoiceofparticular commOdity alia regional portfolios. policy makers 
can be:b&tter equipped to rationf1liE;Je thail' choices wi, ththe declared 
objectives of sgt'icultural researchpolicy.(li'igure 1) 0 

seventeen cr.tteriacommonly used to justify the allocatic>n of research 
~$ources ,a,tan aggregate level are examined in Table 2" Some e~ .~ 
regarded: .asbeing concerned, primarily with the efricien.t allocation of 
resources. if this is defined as attempting to maximize economic returns 
:ft'O/.'Il research investments. These include criteria sucbas the current 
gross value of agricultural production, the potential tocontr~bute to 
export earnings and import savings, current and past reseal·ch intens!ties 
and the urgency of the problem. Others would seem to be primarily 
concerned with distributional or equity objectives, such as the level and 
growth of per capita incomes. severity and extent of nutritional 
deprivation, potential to alleviate human nutritional inadequacies and to 
enhance rural employment and incomes of resource-poor farmers, and 
attainment of self-sufficiency. Population size t growth and density would 
appear to contain elements of both efficiency and equity as rationales for 
their use in guiding research resource allocation decisions. 

All seventeen criteria can be regarded as relevant when decisions about 
regional and/or commodity balances in research are being made. Some are 
also pertinent at the level of the research program and/or project. We 
would contend that, either implicitly or explicitly, the Davis, Oram and 
Ryan framework currently embraces or can be adapted to embrace all the 
criteria in Table 2. Rathe- than devising a multiattribute scoring model 
which incorporates some or all. of the criteria using arbitrary weights as 
in many past priori.ty studies, it is sugge.~ted that the Davis, Oram and 
Ryan model ~ppropriately integrates these considerations into measures 

9 Davi~, Oram. and Ryan (1987). drawing on Alston, Edward~ and 
.!tI_if_JE ___ ..... ..t-~ __ L. ........ 
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nelatt~p ·.Be~ PriQt1:ties ,Vr8JlleWOrk and '~Cd;ter1a .F.«Ployed tQ 
~s/;r .. t:l.tyAggrepte . ~cul;turA1 .~. :fl:'ioritit!$ 

Col\l1ioply- 'tiSed 
i~ri.t~~ia 

~O$$; v(ll-qe 'of 
pro<luctitm, 

PQPulationslae 

Populationgrowth 

Contri.bution to 
export earnings 

Contribution to 
itnpQrt savings 

G:rowth in gross 
production 

Extent of' population 
at risk nutritionally 

BCOt)()J.Itj;c 
:ra.t!onale 

Eff:t:ci~ncyl 
equity 

E££icien~yl 
eqUity 

Sfficiency 

Efficiency 

Ef'ficiency 

Equity 

Severi ty of nutritional Equity 
risk per r.:spi ta 

Income per capita 

Per capita income 
~owth 

Equity 

Equity 

Commodity contribution Equity 
to diets of population 
at nutritional risk 

Extent of resource 
- poor farmers 

Scope£or enhancing 
employment/rural 
incomes 

P.erson/land ratio 

Current and past 
research intensity 

Self-sufficiency 

urgency ot research 
n1"nhl~m 

Equity 

Equity 

Equity/ 
Efficiency 

Efficiency 

Equity 

Efficiency 

Ilijlevant 
allocat1on 

llegiop/ 
c_~ty 

Region 

Region 

Commodity 

Commodity 

Commodity 

Region 

Region 

Region 

Region 

Commodity 

Region/ 
commodity 

,ft~l~v$fit p~am~terslvariahleS 
Ui Davi$. Q1"_ '$lClRY$l 
P~i()t'it:1e$ frpework 

Demand .p.ar$ll$ters. 
qU$I'1tit:i;es 

Demand paramf::lt~rs, 
quantities 

DemandplU:'ameters ,pt'ices, 
elCchangerate .supply,supply 
shift tactor t'k".· 

Demand paramete~$ t prices, 
exchange rate. supply t supply 
shift factor "k". 

Quantities 

J)emand parameters 
quantities 

Demand parameters 

Demand parameters 

Demand parameters 

Demand parameters 

Supply parameters, Ipvels of 
adoption. 

CommoM ty / Supply parameters t prices. 
region/program quantities. levels of adoption. 
project supply shift factor tlk". 

Region/program Supply and demand parameters, 
project levels of adoption. 

Commodity/ Probability of research success, 
region/program supply shift factor "k" 

Commodity 

Commodity/ 
rellion 

Demand and supply parameters, 
supply shift factor "k". 

Probability of research success, 
supply shift factor "k". 
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whi.eh, ,ptQvidepolicy .. aket"s t\t nat~onal@d intem&tional level~, with. 
'_~£u1:tntot'llat:ton tONse$~whetller 1'eseat:'chpolicy obj~¢tives tlre 
~~8'.etb)1th~ir :cbosen t"e9Qnaland cQIllrlo<liqr portfolios .• 

An. important nll$~1:'" of tbecrite.~ia, .lis,ted concem ais.tribution$lQr e9,\U.ty 
ob~~~tives..Whil~the Davis, Or.anci.Ryan, I1Qdel.PrQvides' ipfQ~tj.Qnon 
the distributi,on ,of total benefits, the~pplicat:tons, presented lat.er in 
th1spape~ limit this information to groupsc1assifieg "EJ.S.tptodueeJ.."s·'~d 
tconsumers,' • Many or the criteria listed .ip. Table, 2 i~ply c:ot\S {QEu.'s.l;>ly 
more detailed knowledge of the cOII,positi.on()f tQes,e'~u\")s.. . For .e.ample. 
on the • consumers' siele emphasis is often 'pl.acedon the nutri t:Lon~ 
compositi.onol diets and the impOrtance of c~rta:f.n cOm.lllOdities to this. If 
all t consumers t of a particular COJDlJlodi ty are constder'ed. to be 
nutritionally at risk then infot'11latiQn generated by tberram~work is 
directly relevant for assessing the likely consequences of using research 
policy to overcome this problem~ If not. disaggregation is ~quired and 
target groups need to be clearly defined. The simplify!ng assumptions 
i."egarding the USe of economic surplus as a measure of welfare may aloo 
require close attention. 

On the • producer • side • not all of those normally regarded as • farmers' 
will necessarily receive equal shares of the total producer benefits ·from 
research. For example, landlessi tenants whose labour is in relatively 
Etlastic sUpply may receive a minimal share of' these • producer- benefits. 
If these distributional consequences are i!Dportant. again mOre detailed 
disaggregation "'ill be required. 

Tbe important point or this discussion is that, while the model as 
developed can be adapted to take account of more detailed distribut;f.ve 
effects. to achieve tbis is likely to be demanding in terms of information 
and computational requirements. What the information generated by an 
aggregative application of the model canhigblight is the potentially high 
opportunity costs of using research policy to achieve distributive 
objectives. and also the complexity of this area. Scoring models do not in 
general offer such insi8~1 c:s and also suffer from the same disadvantages 
when disaggregation of distributive effects is required. 

The framework does not replace scientific judgements of experienced 
researchers and administrators. Their input is required in order to assess 
likely probabilities of research success. ceiling adoption levels. research 
and adoption lags from alternative portfolios. Initial commodity and 
regional priorities assessed using the suggested framework "from the top 
down". should be continuously modified in the light of the experience of 
scientists working with extension staff and farmers "from the bottom uptt 
(Figure 3). 

We proceed in the following two sections to apply the framework to assess 
South East Asian priorities and to compare them with a preliminary analysis 
of priorities suggested for Malaysia. We return to a more detailed 
discussion of common criticisms of the framework we propose for assessing 
research priorities in Section 10. 
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11i, A ,~ .. lPPtlCA1'ION OF :g_ 
o " " .". ~ c ", "' .' . .,' ',' _ '.~~,". ',. ,. " , .. ", > ," __ ,', "" _,. • " , 

A_tncqplog <t~velope~; .. tOr, .,tb,&. ,~'l7al\1~ti~nQttbe leeon~c ~paet.ot 
~i~ulturaI~$~areh iJ:dQSCf:l.~ .ill JIlO~' dettd.l in .Davi$.Ot-. .• ~~ .Ry~ 
t19$7) " An:UlportMt.8!J~Pt ot' ·the:£Jt.ewroJi'k is,t$ ~Qf."POratiQP. or 
1'Q~eaJ:'Cb$~ill9Ve~effe~t.s. That is, :not o~ '<:e.n ~e~cn :rus.ve an i.pact 
on i;hEl'~Q$tfJ of pmuct10n Qt. c~ty '1n,the countJ"Y ·wl1.,~:tt ~s 
tmd~l.'tak~," bu.t ~t, Alsot$\ 'bava ·~t.X'$Cton.tbe pt'QQuetic>n en<!llt'!c:es; ,or 
··the; :$_ c~od1,t~ ~ .• t:JlWother C:Quntr~es{Figure, .2ba.nQ.c) it 

TO$aJ«)effQ~Uve liSe oftheitlfol'1la:1:1ongE;m.erated by thef~ework on 
~se~cb pr!Qrittes. clerwspeeific$.t;1on o.f itUJtituti.cm81 . ~setU'Cb 
objee.ttves is req\l!ted.After reqent cU.seussiQn it .8$ ~.\I11thin AClAR 
th$t, $l8PPtoPJ.'.1ate . Qbj~tive w!6 tc> cboose:rese~Cll proj.ectsso '. tQ 
.axiJl1s~ ~g1onal f;CollPrd;c gains. 

FoX" 9XaJ$le. in South Bast A$ia projeets WQul4 be cllo$~ wbich offer 
Pt'Qs~ts. of' prov!din$ significant benef'itsto all countries in Soutb,Eaat 
Asia (as a resUlt of pOtential spiUov~t" effects pang countries in the 
region)... rathet:' than relying only on the size of the, benefits to the 
cOt,Ult~(ies}wbere the researcbis planned to be,undertaken,. 

IfltaxWs:1ng region~econOllic bt;met.its fro. research is) accepted as a 
Pt'iIa$tw objective. then a $~ of' thepotenti81~lt!tiveeccmQJlic i.pact 
pf' ~sem:ch 'bas been pmuced foJ,' 23.ajo1'" agrlcultllt'al comaocUttos. They 
have been estuated assUlIing researci:l on each has pOtent:lal 'to cause a 5% 
~ction in the unit costs otpt"Qduction of' ~$.Cb ~~ty. Arte~ 
~(l;iU$tiD.lf this tor sub~ectivel1 8$sessed; probabilities ott'f!search suce~sG:. 
ceiling adoption levels andspl.lloveN to other cOQntries using the 
fra.ework. •. -r.t assessment of the ewcted econonebenefits frQll research is 
St"t'ived. at. This infot'Dla,tion can be used to develop a set of' regj,onal 
cO#UIlQditJ pl."iority groupings.. Table 3 s~ar:l.ses this information for the 
five geo#aphic regions of interest to AOlAR. 

As well as classifying ell 23 eouodities into six priority groupins's. 
Table 3 also includes intONation .on the relative benefits tor each 
co~ty within .each ~gion. These numbers can be interpreted in the 
following \!lay: tOl:' South East Asia. groun(lnut research has a relative 
'benr.!tit entry of 87. 'l'bj,s means that for groundnut research to prodUce the 
s8l\ta expected regional benef! ts as rice research • it would have to have 87 

10 

11 

Of cc)Urse this is not the only criterion usea by AOIAR. Before 
projects are considered from this perspective they must also satisfy 
tbe following criteria.: (i) be on a priority problem from the partner 
cQunt~ts pe:4'spective. (ii) ACIAR bas received a request from the 
countt"y for collaborative research on the probleD1. and (iii) Australia 
h8$ acknowledged expertise and comparative advantage in research on 
the thelle. 

~~~ Adill~t:mAnts ranresent an attempt to partially ;tncorporate the 
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t~E$' tb~,eo$t ~ejJl8'effe~t S$ "8l'l1 pps!d,blt" r1c;:a ~$~QrC:h. this 
1nf'¢t;;at1t)ncf;ill ~: U$e,'f\lt 'in re.(;t~ ~.()~: allocat~onql,scU$iJiQJl$1I , 

tor· ·,$Q~t;l)·~t,Asl$ .. Tr-~ble 3 S~gge$,ts tb"t ri~~. oil pal- t!Uig'¢QConut, ~ 
~o .hj;1bI#8tPt'lQt';f.,t'~~t:te$for' ",.eatcb. Ontb.e otbQ~' b~<l.,_o1:gb,wa • 
• ±ll~t 'ana' wool ,~ '~, the; l~$t p1:'iQX'ity c'QrUI~t,ias..A11 ~QPCXUtit;Js 
~. (l~~P$ I and 11 c,Mbe reg~~. ·8,$·tligh prior1ty. ~PS$ U\ Qrq\lp$lII 
and IV ~Wll Ptt01,'~,ty, 'and·thQ$~:!n GrQPPs V to VII l()wpX'i()r'J.ty~Cl~aPlf. 
~se~ on. cQ.od1t;les in. the lQWe~~uPS: wo\ll.,d have t,o ~,~¢,t$d:tQ 
~t'ste quite subste..nt;l~prQduc.tivitli1aeacts toa"U$t$t)tfund!ng: '1t the 
QjQt: ()b~eetive i$ \";Q maxl.mj.$e, the .cont~;lb'lJtiO{1S l.'e$e~ •• e$tQ econQllic, 
growth in these 4evelQpingeo'UntrJ:es .• 

~i~ p~ioritYgt:oup~ such M ·theflJ8c$\ beU$~d. ,~. a~u.\le~' of ways. 
lIthe eeonOllicgrqwtb ob~ective i$conri~ as apPt'Opriat~.thEPl ·~t@le 
s\1cb as T@le, 3 liight, be adopted .tl$ .poliC1SUl.deline !orthe,Qevelopaent 
of new rQse$l:'Cb proj$c.tPJ'Qposal$. A;p.y project which co~s1de~ "sE3~cb 
issuesass!)Ciateq with 1.ow prior.lty cOlll&Qditieswould be,req~tQ 
p~vid.e doc-~ntatj.on of the reasons why considerably laJ:'ger cO$treducti,on 
(productivity) effect$. can be exp,ecte'd. ThtlS t\mcling of low prioritY' 
CQ-.odity rese~hwQuIdnot be excluded but would. however. rfi)qui~ ampl~ 
justification. 

111e objectives of natipn'll agricultural research prqgrams .m"e lilcelyto 
differ from those of international agencies like AOIAR. in particular 
regarding the iaportance of international and regional benet! ts. or 
bener! t, accruing t.o other countries through the spillover effects or 
research. For illustration here it is assumed that national research 
systeJlS use the objective, of .rud.aisation of national economic benefits 
froa research wben determining commodity priorities. 

The fr8JleWOrk used to llel). determine regional research priorities can also 
be used to generate information at an individual country level. Table 4 
sumaarises, in a preliainary analysis, the potential international, 
r~gional an~ nation$! benefits froa agricultural research alternatives in 
Malaysia. In each case the effects of international spillovel~ have been 
taken into account fro. an initial 5% unit cost reduction due to research 
on the cOfIUIodities in Malaysia. Table 4 also provide estimates c-f the 
distribution of benefits between Malaysian consumers and producers. The 
Malaysian priority grQupings are compared with those for South East Asia 
and for all countries in Table 4. Although some of the commodities are in 
the BaDe grouping for both national and international objectives, there are 
significant differences. 

In general this analysis suggests that if Malaysia is concerned to allocate 
research resources so as to mAXimize econOMic growth objectives. then the 
hisJ1est priority should be given to oil pals, followed by rice. rubber and 
eoconut (colwm 5). Crops such 4S potato, pulses, sheep and goats, wool 
andllilk should receive the lowest priority. As pointed out earlier, most 
pOVerty in Mp.laysia saa.s to be concentrated in the rice, rubber and mixed 
t~ing sub~seetors. Hence a research strategy which targets such sectors 
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offers the prospects of satisfying bo.th growth and poverty objectives at 
the S . .ue tilJe ... a f. ~easing and rare phenoaenon. We stress that the reaul ts 
in Table 4 are prel.illinary and aore detailed analysis is required before 
definitive etatemenes can be .ade. 

Table 5 pt'Qvj,des Q convenient way of exaa1ning the extent to which 
cOlll1Odi'ty priorit1es s~ggested for Malaysia ~ congruent with priorities 
establisMd for South East Asia. In both cases the priorities have been 
$SsesSed using the expected contribution of research to economic ~wtb in 
Malaysia and South Rest Asia respectively t 8$ shown in Table 4. 

In Table 5 Malaysian priority groupings are listed as h:i;sh (1) to low (VI) 
in the colwms froll right to left on the horizontal axiF. Thus oil pal~ .• 
rice. rubber and coconuts are expected to generate tbe largest economic 
payoffs and po.tatoes. pulses, sheep/goats etc the least. These priority 
g,t'Oupinp are· tal<.en fro. Table 4. On the Vertical axis and rows 
correspondinc to these are listed the priority commodity groupings if an 
object1:ve wes considered to be arud.llisation of total Soutb Sast Asi811 
econOlllic growth trom a re!fi.onal or intE.:ma,tional agency'S perspective. 
From such aper~pective. rice, coconut anQ oil palm are tbelU,ibest 
priority coamodities, with wool. millet and sQrghwa the lowest. 

Th1stt:lbular pl."esentation has the advantage of ~vealing at a glance those 
cOQQdities which have siaila-r priority ra,nkings, both national and 
t:'egionEll.. Couodities in the cells along the southwest/northeast diagonal, 
sloping upWard from left to right, have this feature. The more couodities 
that are included in the uppal:' left (northwest) and lower right (southeast) 
quadrants, the less consistent are Malaysian and Sou.th East Asian 
priorities fro. 4 growth viewpoint If There are clearly a significant number 
of off-diagonal entries in Table 5, with only three - rice, coconut and oil 
pala ... which represent high priorities for both Malaysia and the region. 

Ofr ... diagonal commodities aay be of interest from the point of view of 
research cooperation/collaooration with other national, regional and 
international research a~,cies. For example, cocoa is in the medium-high 
priority (III) group for Malaysia but is the lowest priority (VI) for South 
East Asia. Hence it could be attractive for other countries in the region 
to rely on Malaysia for leadership in cocoa research and look to spillover 
effects froa Malaysia's research to be factored into their (lauch smaller) 
cocoa industri~s with the aid of a )lore adaptive research strategy on their 
p~t. The quid pro guo tor MalaySia might be for it to do little 1I0re than 
ac;1aptive research on sweet potato and rely on other countries and 
regional/international agencies for the more basic/strategic/development 
~search from which to draw. These considerations can help to rationalise 
11~tte4 agricultural research resources worldwide, with obvious benefits to 
all countries. With the pervasiveness of intended or unintended research 
$pillovers aJIOng countries resulting from agroecological Similarities. more 
rapid and less costly couunications and transport t increased 
international!sation of research via the lARe t s and networks. and expanded 
wo~ld traQe, it is prudent to acknowledge their existence and factor them 
~licitly into the research planing process. No country can or should 
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evere~t to ~ able to Ilount viable t-ese~h prQgr~ f01.'&11 
c~t:ie$otiJltere$t to it,. There will not be ad~uate num8P- and 
phys:(cal. re$01.1l'C$S to have the dtlsirableJl1n!Jlu. el'itieal.ass :tn all 
CQ$.S$. It pa:/s to specialise an<l, ~oncent~ate r9$OW:OCSS on the obvious high 
priorities, end rely on others tor the low priorities. 

In this section we will discuss a number of the pe~nnial shibboleths which 
arj,se in the f'oraulation of agricul tural research policies ,and in 
establisbing priorities based upon them. The context is the extent to 
which other considerations such as these ought to condition the use of' the 
foregoing priority assessment framework. 

10.1 Need for Research on New Commodities 

One crt ticislll often levelled at the use of' an economic surplus framework 
such as that described in Section 5 for est.ablishing couuaodtty reseaX"ch 
Pl'iorities t8 that. it little o~ no product.ion of a commodity QCcurs 
presently in a country, then it will automatically be accorded a low 
ranking. Whilst this is tcue in the sense that the formulae used in such 
f'raaeworks require non-zero production to obtain a ranki~g. this is so for 
a good reason. 

Often a new commodity will be available by importing it from countries that 
currently have a comparative advantage in it9 production, wbich usually 
explain!: why it may not be produced domestically. Only if by an enhanced 
domestic research effort it is expected that the domestic industry's cost 
structu~ could be impu~ved sufficiently to displace a significant partion 
of imports is it li.kely that such a c01Ulodity should rate a higher priority 
than established industries. Even then the projected cost-saving effects 
of research (below the import price. not the domestic costs of production, 
which are higher by definition) on the new commodity would have to greatly 
exceed that expected from the existing major agricultural commodities 
before this would occur. 

We tfiould be surp:"ised if the prospeLts for productivity gains (cost­
savings) from re f'.~rch on commodities with a higher current national 
resource ccst compl ed to i=port parity prices are greater than those for 
the commodities ~hose cost structures are below import parity. and which 
are hence largel~ produced domestically. Only if this inverse relationship 
existed would there be a case in setting priorities. for special 
consideration for commodities with little domestic production or which are 
entirely imported. 'Ibere would be potential for import replacement to 
improve fore .... gn exchange e lrnings but. as discussed later. this does not 
provide a compelling: reas(;'o to a1 ter priori ties. 
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10.2 Self'-Surr:tcienQY an ~. Pri.ary Objective 

Th:tsBrguJlentamounts to as.trlltegyof emphasising research on Cmutod,ities 
'wbe~ U.POfts represen.tElhighpJ:'QpQ~tion of'doJiest1eutilisation. Orten 
thi,s 1$ ~a.t1.onalisedon ~u.nds offo~l,gn. eltchangE:l sav~. hut$olle.tues 
also for strateg1Q, re~ons'. Aga!n.thereaa,y be substantial opportunit1 
~os.ts indeWlting sC$rce t'esearehresource$ to attain this obje.ctive. 
especially if the. pt"()spaetsotsuccessful t:eseat'ch on the c;ommodityare 
low, and the commodity is a minor co.ponent (lithe total dOJUesttc 
utilisation of all agricultural p~ucts. 

The corol1a.ryof this strategy is that Often, once countries do become. 
self-sufficient in the pro(luctionof Oneal' more agriculturEll connaodities, 
the tendency is to autoJ;Datleally divert research resources out of $uch 
commodities into those whose self-sufficiency ratios are less than 100%. 
Rice in Indonesia is a. good example. Over the past 15-20 years Indonesia 
has moved trom being a substantial impo~ter to be virtually self-sufficient 
in rice. Continued rese~ efforts on rice remain justified, not only to 
maintain productivity, but to cont:.(.nuEt to iurprove it if QPpOctunities 
re~ain. These opportunities do not $uddenlyevaporate because of' self­
sufficiency. As rice will continue to be a .ajor cOmpOnent of dOl:l3estic 
agt'icultural. production. even small productivity gainS can gene~ate large 
cost-savings, with attendant increases in incomes, employment and foreign 
exchtmge earnings. These could still dwarf the gains . t.roll research 
ta'r,;'geted at crops in which Indonesia is not self-sufficient •. 

As long as the commodity remains a significant one and productivity gains 
are still possible with research. it should continue to be accorded 
priority. regardless of whether the country isself"'sufficient or not. 
Productivity gains can free resources to pt'Oduce otherco_odities if 
ad(1itional. production of the conwodity in which the country is self~ 
sufficient faces market constraints. If market p'). ... ices are allowed to 
convey the appropriate signals, farmers will adjust their production 
patterns to ensure the freed resources are allocated to the most profitable 
alternatives. Qo'vernments need not worry that an unmanageable surfeit of 
the self-sufficient commodity will be the automatic result of a 
continuation of the research effort on the commodity in question, unless it 
distorts market signals that farmers receive. 

10.3 Import Replacement 

Import replacement is the mirror image of the discussion of self­
sufficiency strategies and the development of new commodities. 

Foreign exchange saving is usually the basic imperative underlying this 
policy. The question is. what are the national resource costs of 
go~erating additional foreign earnings, and are there more cost-effective 
w~ • of doing it? Perhaps it is preferable to focus research on the export 
C01JUl1\. 'tji ties , where by definition the country probably has a comparative 
advant\ge? This would be appropriate especially if the export industries 
are much larger in value than the import industries concerned, and/or the 
to~er represent a minor portion of world trade, so additional production 
would have little effect on world prices. 
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Apretecablealtem'1ti.ve to rese~bi8$ed tQttlardseithe~ iJIpor.t 
~placement or expoct enhMceZllent. i$to examine ·tT.'QCieand exchange rate 
policies. It is likel~the cbbcernabou.t fot'eJ:gn~ch$D.se eamings is a 
resul·t tJfthe impOsitiQn .or~rttaxeSt tariff protection and an 
ovex-valued eltchange vate. Addressing these pOlicy issues is likely tQ 
~ch:1evellOre than ct~geted agro;icul turalreseareh. 

10.4 FAnpha$is on Food Ve$QSNon ... fOQdCrops 

TJ:\e fraJltewgrk desc~earlier in.tbispapardoes not <liff'e~tia~ 
between fOOd, .non~rooQ. com..etcJ.el Qr subsi~tencE,t coDlmOditfes,~ceptby 
wayot~ tbe:b.- relativept'Qdllction levels, thai.x:" priCf:!af.ana' theirprlce 
elQtiQitiesof supply and .demand.The fac.t that acollJlodity isnQttraQed 
(toes not alter the manne:p in which it is assett-sed for detet'ldllintt the 
researc:bprior!ty i~ ;3bould be sccOJ;'ded. tf eccnoaiccrowthis tbeprillary 
objective. It is f,ldmitte<ily 1IOt"e dlff1eult ~o 4ertvetheappropr!e.te prj.c~ 
to value. non~t~aded .goods like subsistence: erpp.s 'to use in. apriOrity 
assa$smertt f~amew()rk like that. being pJ:'QPQsed. But this is their only ~1,ll. 
pecu].iat.'-ity.. In Pt'ineiplethe1 should be treate4 .in the tr8llewot'k in the 
S8.Ole WElY' as non-food Qncomm~reial crops. 

10.5 Sustainability and Environmental ConCef."ns 

There is growing concern aPout the degredation of the. env;tron=ent as 11 
result of population pressure and market failure.. Beseat'Ch is suggested. as 
one ingredient in arrest:i.ng the rate or decline. How do we translate thes~ 
concerns into commodity reseat'ch options to compare with other 
opportunities in a consistent framework? 

One way to view research on environmental questions such as soil erosion, 
loS that what is being attempted is the development of technologies that 
enhance the productivity of soil some time in the future, so that more 
agricultural commodities of value are capable of being produced than if no 
research were conducted. Conceptually this is the same question as 
assessing "'hat is the value of rice breeding research. However t soil 
erosion research (and indeed all factor research) has an added dimension of 
requiring the proponents to identify the commodities likely to be affected 
and to what degree. This is a challenge, but a necessary one. 

Because the benefits of this type of resea:t"ch are gE-.nerally realised 
tu7;'ther into the future than conventional commodity research, an added 
Qif'ficulty arises. 'lbe suggested priority assessment framework uses the 
$tanda~ benefit - cost approach ot discounting future benefit streams by 
an (interest) opportunity cost of capital. This results in benefits 
received further into the future receiving a much lower weight than those 
received sooner. Hence long-run sustainability research often fares badly 
using the framework. Should society be "living only on the earthts 
interest without encroaching on its cap! tal tt t to use one commentator t s 
description of the problem? This suggests that in evaluating 
sustain~ility or environmental research. one might dispense with 
4iscounting on the basis that society is prepared to make current 
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$a.c;rl.f~t;esonth~~Qunds. Qt intet'generat1.Qnal.e'luity.. Noxae. ~e~cbQr;a 
socioeeon~Q JPld polj;tiealna~ on these 1ssues 'seemsaplt'r.Qpriate. as. it 
al$O, raises the question ottlis proper balance ·betweett pu~llcly Md 
pr1vatel~ £unde4:~searCb. 

It i.$ alsQ ~rtl:Ultto recognise as Schuh (19S8J does that. wbilst more 
rapid growtb'can contribute to ineJ."e$.$edtmv:i~A'~tal problems. i~tcanat 
thesamet;l.ete . provide adcfit:tonal '~$ourees to a1;lev1.ate . them, .if the 
PQlitical will exists. Often this ~~~a both institutional and 
technolqgical j;nnQVstions. 

10 •. 6 Public Versus Private ResearCh 

A legitimate1:01e tor-government in research arises when there are 
inadequate incentives for the private sector (farmers or industry) to 
invest in researcbwhich has higbpJ:'Ospectivesocial returns. This can 
arise when intellectual property rights to innovations cannot be 
protected~ With the advent of plant bJ.'eSders rights it may be that the 
private sector will assWIle an increasing .role in plant breeding re$earch on 
commodities like food, which traditionally were the preserve of public 
sector research institutions. This could free public re$04rces to 
concentrate on research themes like sustainabUity, where intet"g~net'at:lonal 
eq1.1ity and lack of intellectual property protection leave no incentive for 
the private sector and hence may be leg! timate candidates for the public 
sector. 

Even when the legitimate J.'Ole for direct government involvement in research 
has been established the appropriate source of funding needs to be 
determined. 'llle framework suggests that with commodities facingelast1c 
demand, such as export crops from countries who are insignificant in world 
trade, the major beneticiari.es from. research will be the producers. Under 
such cirCUD!Stances it is not surprising to observe that producer groups 
lobby for commodity cesses or taxes to fund rese8J:Ch. The less elastic the 
commodity .demandthe larger is the share of research benefits received by 
consumers, and theJ:efore the more diverse is the group of research 
beneficiaries. In most of these cases a commodity tax to fund research is 
also the most effective source of research funding. However. situations 
will arise when the nature of the commodity and diversity of beneficiaries 
MEU' result in high transactions costs of collecting and administering 
commodity research taxes and justify use of general taxation revenue. In 
these cases the additional social costs of using general revenue taxes to 
tund research needs to be included in the assessment of the social 
desil'abil;f.ty of the research. 

10.7 Post-Harvest Versus Production Research 

Tnepriority assessment framework described earlier can accommodate both 
pqst-harvest and production research. Essentially what is required is that 
eatiaated cost savings be couched in a consistent fashion to enable 
cQmpariSoruJ to be made. In general terms t the larger the share of the 
value of production of a commodity represented by post-harvest costs, the 
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)llQre.pbasis; tlult 'l:lnE;!ot ~se~ ShQUld recE;Jive.otneJ: things be~ 
·eq\lal4) 

fQ$:t ... harv~at, 'r$searchc::ould; 'conceS;vably l~$d. to mQ~imlQvat:tons' Wbichare 
patentQ.ble than production. ~searcb. To tI1e~tentthisi~true~, then 
the3 .. ~. be less maJ,',itor sc:opefor the ,p'Q.blicsectot' to be .beav!ly 
involved.. .Fprth~~ore, such innovations are, lofkely'. tobe~ess location '­
spec:ffj;c (eg. grain dJ:tyers) t and hence the pQtential .~,ets. tot"Ptivate 
R&D cOIlpaniescould be lat'ge, thus p~vidingconsiderableincent1.ve. tor 
tJle1r invCllvement. Where post-harvest technologies are not ~ted, to be 
readily patentable (ie. spillover etfectsare large).. there :faa ¢onvincing 
case for public sector R&D investment - perhaps more lWPropria:tely 
involving cooperation by a number or countries. A good~ample of this is 
the ASEAN Food Handling Bureau. 

10.8 Basic/Strategic Versus Applied/Adaptive Research 

In general terms, basic and strategic research wlll not be specific to 
p~ticular commodities or regions. and hence aa,y nO.t be easily .amana1)le to 
the type of analysis describeti in the fort1!goiDS'pJ.'iority assessment 
'framewot"lc. Basic/strategic research, h8$relevance act'Ossaany sectors of 
tlle econoay and internationally.O.ttenthe only intellectualpl'Operty 
rights available to .i ts scientists are 'PX'Ofessional publicatiQllS • which 
place the infox:-mation essentially in the public .d~ain" It can then be 
aC.cessed by R&D institutions involved in applied/adaptive research to 
develop newteehnologies and innovations to which they can beassigneq 
patents or other property rights. 

Therefore. basic/stt."ategic research should most appropriately be primarily 
in the public domain. Unless it is, there may be under-investment in it by 
society if left to the private sector. The curcent debate in Australia 
about government funding of CSIRO seells to ignore this implication. 
Expecting CSIRO to maintain its bSSic/strategic research profile in the 
face of a government edict to re.sort to a more user-pays approach to 
funding derived from the commercial sector. is eroic at best. This is 
especially so with CSIRO' s agricultural research where !! priori there would 
seem to .be even less scope· for exploitation of ntellectual property rights 
than in fields such as mineral explora on, materials science and 
manufacturing technology. 

10.9 High Versus Low Potential Regions 

Often regions with low and variable ~ainfall and impoverished soils are 
targeted for research because a large proportion of a coW' +:ry' s poor often 
reside there. This is a laudable rationale. However nature in these 
regions is generally more niggardly in allowing science access to its 
secrets and as a result technological progress can be slow. In such 
circllm$tances the question has to be asked as to whether limited research 
resources .ight not generate larger producti vi ty gains more rapidly in 
higher potential environments such as the humid zones wld irrigated areas. 
Some of the additional economic returns from such a diversion could be used 
to assist in improving the welfare of those residing in the lower potential 
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z~es. A$ 8eUoJ: (1986) and Schuh (1988) cont$ld, targeted re!Je~ again 
-.aynotbe the Jiost CQst-eff'ectivEJ. way toassi.~th~ froll a national 
"~speetive. 

10 ... 10 Disc:tplin~ .Priot:lties 

Tbe e~ollf;)Jlicsui'plus tr8Jltlwork ctOf!S not directlY provide intoJ.1llEitlonwh1.ch 
can assist 1.n,long-te~ huaanresource .plann!ng.Thiscam :<)Illy be 
ac1equate.\Y done ,QybuildinguJl knawle4ge .ot ,CC4l$ttaints to pl'Oduetivity 
i.p~vetlents (e«.f3oil$., pests, pOlicies) f~bel()W,e.nd aceorditlBly 
de$igning Un1verstty trairU.ng prograQ With the t'igh.t balance aaongst 
,d.i$ciplines. 

TbiS long-run task is eriti.cal beca\1Se 1ntbeshort-run the, disciPlinary 
1Iix available ,for allocation to p~bleaareas i,s sOltewhat fixed. 
EntQllU)logists cannot bec~ soil scientists overnigbt! Itowevert 

entomologi,$ts and soil scientists can be Boved amongcouodities and 
~giQns in the short-run in response to assessed commodity and regional 
priorities. along the lines discussed earlier. 

10.11 Growth and Equit1 

To soae, the emphasis in the p1.'iority a:ssessment framework on the likely 
contribution of alternative couodity and regional priorities to economc 
growth .ight be seen as being at the expense of equity concerns. As 
explained in the early sections of the peper and in this section, there is 
no necessuy .incompatibllity in these two objectives, as long as research 
is not .regarded. as the only policy instrwaent available to government to 
achieve its equity objectives, and it is accepted that research has a 
comparative advantage in contributing to growth objectives. 

For exuple, the fact that the fruework places a significant weight on 
large indus.tries means that large numbers of COnBUIlers and p.roducers are 
going to be affected by productivity iJlproveents. As both consumers and 
producers .who .adop.t unequivocaly gain in absolute terms from technological 
change, when this occurs in large industries more stand to gain. This is 
an often neglected benefit of a growth - oriented strategy. Of course the 
relative shares of the benefits accruing to different socioeconomic groups 
can differ depending on the commodities and regions that are emphasised in 
the research portfolio. 

More of the labour force is generally employed in the production of the 
couod1ties which contribute IIOst to the gross value of agricultural 
production cOllpared to the less significant commodities. Unless research 
organisations choose portfolios which lend a labour-saving bias to 
~$ulting technology options. which would be inappropriate wllel"e labour is 
relatively abundant (Hayami and Ruttan. 1971). there will be widespread 
pf,lrtiCif,l..-tion by the labour sector in the economic gains from a 
growth-oriented research strategy. 

lncoae is ~~ed as ona of the major determinants of nutritional status, 
although it is not sufficient to guarantee adequacy. A growth strategy 



wldqIJ~i.e$ltJle'.I$lO;r.t:f.onqtl.~: new1nC:~ltnJ_- f~ .. a; .. toclJ$·on 
tne ",qj'9~i~~t~e.b~C:~i :sboUldalsQ .~Qntl:',tb1:lte tQ;sc:>d.al :obj@tive~ 
J!l~cb,~iJ~ ~rov$lnutr1tiQnal.well"'l~S()ttbo$e at .'C'Alk. It,tl\e 
,.\1Pf' 'e~tte$ ,tn, ,t~~ Qf ·th"'1~'m-o$. val~eQrpt09,..etton alSOI happeJl, 
~Qbe'th~;ba$:f.e fOQd:stap1es of ,~. ·CQl.U\tl'f .( tlbtcb w~ll be,of~$t't;f:cula~ 
$JIpQrt$lce tc)··tbe' P<».~). .th$, '$qu1t~ $Pd nutr!tion~, iJlpl~cat!Qna ,ld,!l, 'be 
~tnrQ~8.t the$.~ tiM ~ ·~tb· oQ.jJ!,ctives: ~.f1tte1ne4 .. 

It ,tt!s,~ted:thatrutuJ'epatte~ot cons~r dQaand: $l'e,Jo1n$to 
,ch~(W.At:1C$ll.f r~ __c~r~t .P$ttOrh$. for. ref,lSona ott1~r '~~ 
t~olo~c$l. cbs.tlp"then !twouldbeapPNpr~ate· t.o fac,t()~7 ,$Qebp~jf3<;:.ted 
cbange$ iAto' the priority 8$ses~.ent t',t'l!tiIeWQrk.J)avii:hOrmae.nd a,yan 
(1987) 4EJ$crib$bo~ ,t1U.scan be dQne.altboughin eapirieal pppl:tcati()~, 
:including. thp~e intbis Pape.~,. l~eyhavenot, attempted tQ~lic1tly 
accoun.t fol'" the~e d,yn8ld;c: las~ctS. 

Cbanges. :.tn relQ.t:lvedeaand p~tte~ in p8l,"ticular countries or t"egions 
would, ,h~vetQbe draaat:i.callydif.terent to tho$e underly,ing tbe e.pi~ical 
~alYSE!S cQnducte4 sQfar- for th~~ to be a significant change in the 
pJ;"iQtities.wb1ch hav~been sugeBted. 

10.13 A~icult\Wal Ve%;'Sus Non"l~icul tQr81B&D 

A view whichis'gain:lngcurrency ;in AU$tral,ia, not tha least b~ BOvernment. 
is that allocating scarceresaarch reSources to "declining" ends.all 
~ustries like agriculture. is ,less a.ttractivetban investing thelll in 
"sunrise" .industries such as superconductors. 'l1lerationale behind th:ls 
seells. to ~ that the latter represelt~ "gJ;"Owth" industries. $I1d unleSS we 
develop a niche or special cOliparative advantage. in thel'l froll. an enhanced 
R&n effort Australia w:lllhe left behind and .iss a major growth 
opportunity. We are not competent to assess the "sunrisett propOsition. 
However it is clear there .a;y be large opportunity costs for Australia if 
the sun rises at the expense of'neglect of those elements of our 
agricultural sector where we have a demonstrated comparative advantage. 

Most()t OUt' _ajar agricultural export industries facerelativaly elastic 
d~and functions and by definition we already have a comparative advantage 
in their production, in contrast to the so""cal.led "sunrise" industries who 
are yet to Qemonstrate this. Furthermore, as we were reminded recently by 
Allwright (1988) there is a huge potential market for Aust'ralia's 
agricultural products in Asia as income and population growfwh ;..-roceeds 
apace. Recent analysis shows that developing countries such as Indonesia, 

These have been iltplicitly accommodated in the use of projected 
coUlQdity prices in 1995 from World Bank estimates in calculating 
p,J;'Ospective research benefits. These have been estimated by taking 
~_.......... ..... ___ ............... .."'_ _I:'D __ 6._ _I.' .1 ................ _..... .. ..... ~ 1IIIIt ............... , ft."" 4 "".... ...""'.t"'!!I. .... r1ft "'''' """'tft~'" ~" 



\tbQs~ ~"Mr:f.c:ult~~.QtltQr.$h£lVe .$t'PWA-.ostt:'~1a4r in~C$lt,e~. ~ 
~'Q·th030 wilo$f!tnet ~t~:l'ot .~lcultur~PrQd.uc.t$f~· dElveloptld 
cQuntr.ie$.he.vEt; .JSl$Q .. grQWn. x.ost x-sPidl1'(Mellor ;(1981);ant1Ande~$Qn (19B7)) "" 

APln$t~s.badcgro:l:Uld,continuing~d 'gJ;:'QWi.ng investment .tn qric\llt~ral 
R.&D i.n Australta1$ $ wisepoltc1:. ~icultut'e's saBllshare otODP r;md 
e.ployac::mt, in A.~tt$l:i.a belies itspot~ti:al to continue to g~w and 
cQntr1bytEtto foreisne~cbange earninn ~d to fill gt"Q\d.n~ FOOci gapS in 
develQpirlg' countries. The .lagged: supply shiftsoccasioneQ by enhanced 
a&ticul.turalR&D efrorts,inAU$t~al.ia' can bQ ~cted to i~paeton 
relative1$'priceanQincoaeelElStic ,.arkets • which can only be to our 
ecQnQBicadvant~. 

11. CORCLUSIOH 

Agr.-icultura! research an~ technological change should be key ingred1.ents in 
the developaent strategie$of both developing and developed countries. 
They provide the stil!ulusso necesflarY tot" economic growth and the 
realisation; of social welfare (),bdect.i.ves. Allocating sc~e researQh 
~SQurces in a Ilannerwhicheapbasises their potential to contribute to 
econQaal.C gtQwth tAU at the Salle tit'!e fee1lit.ate th.e attainment of social 
~fare goal$. Enhanced growth p~vicJe$the means whereby other policy 
i.m~trUJlents can be U$ed to dist~ibute the gains and burdeXUl' ... according to 
gove~t policy. It is genet'allyunwise and inefficient to expect 
agricultural research to .directly contJ;'ibute to the attainment of social 
welfore objectives. 

Afrpework which allows prJ,.ori ties to be assessed so .; to JIIsximise the 
potential growth contribution of agvicultural research has been described 
1n the paper. Although it does not represent a panncea, i,t does provide a 
consistent way of conparing ~search portfolios so !\S to illustrate the 
tt"f!.tie-offs which are implicit in alternative scenarios ,involving objectives 
other than growth. The fr8llework can be used to deve"..op a data base tIlhich 
can better infot"ll policy aakers in decisi.ons about the allocation of 
research resources, and in evaluating research perfol'1l8nce. 

In foraulating national agricultural research policies the pervasive nature 
of inteJ:.'llstional spillover effects should be recognised and explicitly 
factored into R&D strategies. Spillovers present both opportunities and 
challenges for individual countries.. 'These can often be complementary to 
those facing other countries and offer advantages to all in strengthening 
the cooperative and collaborative research arrangewants among them. These 
can take the fo", of bilateral, regional. or Jlultilateral programs. The 
priority assessment framework described in the paper can be used to help 
identify wbere the best scope exists for such arrangements. 

The consistently high rates of eoonollic return to past investments in 
agt'icultux-sl research in both developing and developed countries suggests 
that there is general underinvestment. At J.o:uat three explanatiOns are 
po~sible. One is that 8Jricultural research adiainistrators do not do an 
effective job of' justifying their portfolios to cfficials in their 
g(Wenutent treasuries and planning agencies.. We conter.d that the use of a 
tr~rk suebas that described in this paper might provide administrators 
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wIth. ,1I!Q~~Qt)'v~~¢8$~!tQ~'Ql1t. to, t~fl$UW Qfrs,ci.l,l!l a. lEmgU8g$ 
.~ J~t'4~4 $1f! ·$PPJ."e¢j;~~Jf . 

'!,(1}e. 'flQQl\d ~:tblQ~1.an~t101J Ii 'tltat sp;t:\lQ~J,'$ t~ QJl$,;¢QUntry()r 
,~I'iMtQ: otbets. \~ ;p~~ent ~tbe, benEtt:t:ts tb.~~PteAent are. not 
~q.D.$i~~~ :by n,.t1on~ po'lJ.¢~ .. ~'r."$' ·.bent!l$s~I.!nst.h~ 'P~$pec:;,tiy:ep~of':f's 
f~ ~.Vdi :[n,v •• t.(lJ;lts. :Tl'd$ t,. qU$te, '~d$:r:'t@.C'l$blQ.t'Jnd t's,tiQtl$l :f~ 
.;n~ti~ ;pe~pOcUve :but CAA1Qa(1:to. rQ~~:l.ntern.ti~al.~e,fttsJ 
beC;:awl$' ne.tio~ p~sr~ wj.ll ~u~."tt&ei~ 1nvestIiEmt!J belQW tlu~t '.b:f.ch . 
• mWd$~~,tQtal natiQnal.,plw. ,;lnt~rn~t1Qnlillben~tit$<t ,~,j,()l1$l..~ 
intlamat:tonUs&mc;::(,ea' h~c.,can play MUlpoJ;.'tantJ.'Ql.e:1n ~~~ns: tb~t: 
naUcmal;, 'rfl!Jes.x-cl\ ~aQ~t'Ce$, are lupple.ented.s,o 'as tQtull~ EW>loit 
reseoreh OPw:ttunlties.,I" ' 

Fj,nallyt intellf;tct\lal property r.tshts. eapec!Ql.ly at the 'intematl()nal. 
lavel, ~. notsutticiently protect ~eaJ:Cb1n$titutiOlUJ, b$thoypubl:tc 
or private. If' theiX" pX'Ospecti~ retcma tro. expl()iti.ng1nnovation~' ~a 
eroded by such a ta11ureit can lead to ':wmerlnveataent in R&D. 'lbj$. 
tQ8t'tber with the teaptation for tbepublic sector to crowCl-ou.t the px-ivate 
sector !.ll egriculturalR~ in tU"eP. where. the tONer has' littlE) 01." no 
co.p~ative advant~ .• iIlply that .ote attentinntoindt!;'eQt interventions. 
intbe, rese~ policy p~CE;lsa. by gov~~cmts "Q beetpprop.r1a,te. Whether 
appropl"j,ate or not.pl$1t breeders v~ietyrights :La a step in that 
directlon. 
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