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I~DUCA TIONAL PLANNING AND VOUCHltR SYSTEMS: 
IMI1J...ICA·rIONS FOR AGRICULTURAIJ ECONOMICS 

1".0. MacAUl.,A Y 
Dtlptll'mwnt of Agricultural /Zc(J1wmic.f 

UnivnwJty ('if SydlU'Y. NSW, 2066~ 

I~"rllductl()', 

The devclopml.'nl uf hum un cupitnl rOl' UgtiCUltlll'c is u vital cotlll'ihution that the cducntlonnl 

secUlI' makes ttl the agrkuhuml sector. There nrc muny nspccls to this contribution including 

prirmuy. st..'condul'y and tertiury level cducution. the development of rcscnrch skillSt l'cscnrch 

output. maintenance of the stuck oJ knowledge unci c.~,(tcnsi()n nctivities in relution to lhul 

krll)wk'dl:w. Bow the component:-. of lhl.! I.'ducutionnl system function is therefol'e hnp0l'(unt 

for' ugt'tcultufc iii t!'.:rh. i~! find III SO (lll' the pUI'th:ipun(!ot in thl! cducutlonnf sector 1'I.!luted to 

ugrkultun:. To pltu,:c sonlL' huunds on the discussion in this pUp!.!l· it hns heen focused on 

ugricu!turuJ I.:conomictt education. The issUt.' under cnnsidt.wution is what will he some of the 

impilcl~ on u !'mulllHlivl\l'~ity dcpal'lll1cm, such n~ n typicul depnrttnenl of u!!I'iculturul 

c,,:onomi<.:~. Ill' n dlungl' from u 'l'l!gulutl'U' sYNtl~m to n 'vllu\..'hcr' hysh.'tn, Somc.~ of ttll' 

impli .. :ntion~ !tH' agt'H:ulturul cl.'onomic" tmining ut univl'f'~ity /c.·v!.." will ul~o ht~ 1.:ofl1-iiUl'J',,-d. 

The c ... ·llrHmlh..'~ of l'UUt:UllOII j~ u d.fficult SUhjl'ct. ltducatinn heing rwhhl'rll pun,' puhlk uood 

nor u putt-Iy private good. It might hest he rl'fcf'l'cd to us u qllUsi~puhlic good. As BiulIl:! 

( 19M!, p. 249) rHunts OUl. 'H' the economic henefits U!'l' llu'gely personul und divislhk': 11I..~I\lW 

lhl..' lo,WlutOI'Y h:uvlng uge. it is pn!i~ihk' to huy more etlw:aHon und uhovc the stututory agl* the 

numh,,'" of pinel':' in highcr educution ure rutioned out in uct:ol'duncc with exuminution n.'sults. 

It follows lhullhl.'re is nothing in lhc nUlure of eoucl\lion us nn I,.'<.'onomil.: S\.!I'Vlce thut pJ'l.·vl.mt~ 

flwuningful cOl11pu"i~on of it., finunc.:iul cost!ot Ul1d hlJncnt.,', Thus. u vcry difl'icult und 

~uh,tantlvl.' !.!conomk plnnning issue il>. the (.'xll.'tlt t.o which thl' puhlic should fund coul'ution 

und the extent to which the individunl should fund lh\.~i .. own cducution. Brennan ( 19XX) hm

pOinted out thut in un tueul wodd in the uhsl.!(1ce of other J'clcvunt dislOl'lions. fl'CS ~.hollld hI,,' 

sll'UClUl'cd to tuke into uccuunt thl! mUl'ginul cost of pl'Ovitling the cducntion minu~ nny 11I..'t 

fllUl'ginnl'spili over hencnt', By lhis he mcnnt h,mcfits nut UCI. ,'uing to the student. The 

difficulty. of COUf'se. if; how to mmllmre the henclil!ot to the indlvlduul nnd to the puhlic Of' how 

to S!.!l up u suiluhlc pl'icing system. Voucher' systems hnve h~"cl\ St~cn U~ onl~ moans of gl'llin!! 

closet' to this idenJ and us u monns of huving 1_ more competitive educution sector' . 

.. Thnnklt nro due to Boh nHU,~rhltfll. John Drnko)'. Ross DI')'UlUI, I~os!\ Hurrord, Oupllrt'ct Singh lUld Alexllnder 
MncAuluy for I\sslslltncc in vnriuus wuys in the deyelopment of this PIt"..'f. 
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Fuel' nrc nnt U Il:Cont hmOVtltion t<) the Ausu'uliun tertiary education sector. Prior to tlw 
~Jcctl()n of th" \Vhhlum ~wvernment In ,t972. foes of ubout 20 per cent of rCCUt'l'ent tuuching 
costs were ~htl .. gcd hy Stnte g(lVCrtlmCms. In 1972. with the 010\:t1011 of the Whittam Labour 
govcI'nmellt1 tenial'Y education WtlS mude csscntinJly free by thu climiuutJoJ) of ft~es. \VUh the 
dcfcnt of' the Whitlum 8()vul'Otnent in 1975, then followed n period of whut Smat't hus (!allod 
't'~l'liUl'Y neglect' with the 8hm", of terthu)' education funding or totul federnl buduclnry oullnys 
slwinkhl!l from 4.5 per cent to less thun 3 pCl' cent hy 1989 (Smnl't 19()O). Them followed the: 
[)uwkin's em with u Oreon Pupet' and t1 White Pnpcr (Dnwkins 1987), the Wrun Committee 

rcpo!'t (Wnm 1(88) on the fundln!~ of cducntlon nnd the ,~col1llllcndnti()n fot' u Hisher 

Bdu<:uti"m Contrihuliun 8chcml.~ (JIBeS) und un nssuciUlcd income cnntin!~cnt loans 8ch~mc 
hUh 'd un futurc taxable income. By JunulU')' fUR9. vil'uwtly uti univ~l'sity students were 
~uhject to u fce of $900 pCI' fulH.ime M! III CS h! I'. 

It IS cI .... i\r lhat I'e,:(.;'nlll'end~ In cduc.:millnnl pulicy In Austl'Uliu would PJUUl:csl u movc uwny 

from th,,' Idea thllt lhl~ pUhlit: ~holild hmd alnwM entirely the cost of '''11: puhlic t.~dm:Ulinn 
"y,tcm to un uflprotu.:h wtwn: tit", tndl\1tduuJ fund!'. PUl'l anu the utlVcrnmenl PUrl. through lhc 

U.\I! or ~,lX l'l.\v .... nuc Th,,' 11l~CS chill')!,,' W,l~ a h(",'uk Wilh till' J)I''''vioUl~ 15 Y"-Uf' CXpCl'lrncml in 

fn.'e tCl'tHU'Y cuucaJlnn ThL' IIECS h.'l' l.\ U fixed pl,.tl' .. 'mU"l' ,,:hargt: fof' C\i(.H'Y Mtult:nt who i~ 

ttl the puhhcly funded (1!11IUr~ cdUl,:utton I)y,tl.!fll nllll over II period of tlllle the doll .. !' value hu" 

heen IIlI..'1'cu\cd A fUf'thl..'f \h:p III lhlo' "Itudl'llt huuiln!! of puhUc cducillion hu,\; hL'en prornscd 

h) IJ)I.,I ClMlllton pm'tlc, Ul th,,' 'hlduh'h.:k' ( I')t)2) P(}'j~y proposals, Tlw pmpo,",ul involvlJ\ til" 
IWUVIMUIl 01 puhlll:l> lundcd Ntluonal b.hu:auon A\"iIt'd~ 01' 'voucher,' nvuihlhh .. to Muo!.'nth 

who I;dfl \lu:Cc.'"rully \,'ompl.'h: lor \w.:h U \'UUI.'JWI' thruuph l'XHUlUmtlnn 1'l.'Mllt.", The I rnes 
dl(Jrgc w,lI tontttHH,' hut t JfH\'CI"lttc~ uud pos'ihly Unl\'I.'I'~ily hu:ultk'foIllnd I)cpaJ'tmclll~ will 

Iw ohle ttl fehah: or HllPU'1l.,' ~l MlI'churgl' nn the tn~cs fel', In addition. llw Ifl\.'oml' \:ontin!l\!1\l 

IOilfl!ol M:h\!Ul\.' wHI nhn conullul.' and could pOh.mtwHy hl' w'Icd U.It it mCUIl!\ lor \WdL'ntJl, (0 

horw\\< th\.' ,hffl'nmcc h\!twl.'I,m tht.' vulul.' of thc' \lmlchcl'" unl! th,-' Ic(~., iU.luull}' chul'gcd hy 

uniHm~iuc' Th .. :"c chutllJl'\ lilt-'n make possihll' pncc discrimination on the haM~ of tJw 

dCHHUld hy mdividwth, fur u pnrti<:ulnr' degree prultt'urn. It t~ u chungc whtch movct't fht.t 

~ystlJm u Hulc cin\el' to u tlHlI'kcl huscd pricing system. Siunificalll, hnwevcl\ i't til\.' Im:t thUl 

thl'! govcnuncnt contrlhufilfllhmuyh the VUlIcill!I' is nul pJ'OpuslJ~j tu hl.~ hUllL'd on lilt .. value of 

u purticu}uI' cducuUonuJ pru!:fr'um to (he puhlic ur the c(lunu'!' u" u whule hu,mlher it I~ Hk!.'ly 

to he ()U~od un Whllt IS knuwn us the 'lulnlivc funding ll111d~11 U!' mon.' simply thl' Ilutionlll 

UVI..H'ugc cuM of productiun Ul u historicnl pUint in tinH,,! for VUdUll,., ,I\CI~ of dCI~I'CC r1f'ULu'um, 
(f)r l)uvtd Kemp. pr'C~cnu4tt()n tu flcud!'! uf DCPUt'tftlclll. Uni vut'sily uf Sydm.-y, NUI'th H~ud. , 
Novemher 19(2). 



3 

·,"ho (}hJ .. ~ctivc of '.his rU1pfJl' is to hl~·ntUy some of tho implicntions for the OPCfUtlofl of Ii 
Univf.!rslt)' Dcrm.'tnlunl of the intfeJdtJl. Hon of n vouchar system fhr tit" funding of educudnn . 
...... hl.' PUl'ticuJnr fncus is on the Ul'CU uf ugricultuml economics edmmUon and thurefore on what 

muy hUPfK'fl to ~mudl 8i/.L~d dcpnr'UTlcnts, In the cuse of ugricultut'ul econumics dupnrummts 
lhuy uru usually smull. t'C(lutr-e eOtlnhJcl'ubl(, h'flUt from otl1u.' dupuruncnt's tcuchinu pmgrutns 

und Me! producing !U'UdUUtt!8 who t.!ntl.'f' It very wide runge of J't'ofcssioflUI nn~I.'s on gl1lduution. 

In some cas\!s, th,,)), nf'C in t!ffcct sUf'piying the cducutionuf needs for U 80gmCllt of the rtHukct 
tn whidl d1(.' stud<!uts with the hilJhcf wrdury entrance runks enu,,'" the arcus of ugl'iculturnl 
~tcnCl!. c.~c(lnutnh:s und m:cuumtug "fld n tmrtion of (hose who cnnnm mect the quntUN rf'. 
t,hc.!f1,,· dl~dt'htt\!~ t-ntcl' uUricuhumf cC(lllumic~ pfllQrnms. tn uddhion. ugricultumt economics 
t!ducuuun t~ ttl ~\lml.· CUSl''\ hnf(t~d tu dc1tI'CC pmgrnms in u.~\ricultul'tlt schmcc rntlnu' (hun 

sf,ccitlc dCl,lf'CC*, in Ulll'tcutuu'uf ccnnUIlUt.'s. l\l1rh:uItUl'ut economics us u discipline therefore 
nU'i.t mthlJf 'pecHtl llU:tw Hl th\.' market for \!(hlcntimHd opportunities. 

In a hroadl.'!' cont·,xl. tlw .,\UC of till' nnum.' uf tht' tl'UtI1in~t I)t'ovid{ .. d tf\ cnnsidcn!u in the 

..,:onh.'Xf l)t U unJ\l'r\lt> l,nuJw.:t which h nOlllwll''ttsiunuU)1 hns(.~d in lilt' "'arm: wuy U~ 

ml.'UIl'trw, \l,.lltnUl.lr) ,,,'l,,-nc\.' llr m .. '!,:olltfttflt: hut lit d.,ctplim.! h~'M.'d and IOllndl\(1 in lhe (wo 

,"'1.'''\ 01 upfh.;ullurv .lUU ~l,.;othmH\:' and with ~I ,uonl~ oncmtnUun h)\vurd Upplh,'d l'c.:onoHlIC\. 

l'IIt' ('lIrrelll 1'f'flitlry '··,mtll"R ,';.)'&'1.'", 

A, mdlcab.'d ahm,l'. lth.' h .. 't'ltHry I.'tlu\.~iltlon "~~Clor '''1111 hcen ~uhw't to " motor poh~y ",hill wuh 

the h,'·lIltrodlh.:tton of fel" and III thl' I UIUt\' mu) tw ,utll"'\..' to luntu . .'I tll'v",'lopnwnt 

c.:OfU:l't'ntng th,,' ~U> tn wlw'h ttll.' ~O\i,,'nUlh.mll'OlllrihullOn 10 tlw hUH.lIng of l'uucauon '\ pua!. 

Tlw\l' ,Iliff '''''ult! ~l'·\~m to tw lu,\:urd u'ymp to dl'vclop u h,'tt,,1!, huluncl' hc,.'I\vl'l'll whu. tilt' 

mdt"lduill ,tuth .. m cOlltrihutl'" 1Il rCI41llon to till' Ill/irati..' ilnd I'uhlK' h .. \rll'n" or l'dlicaHon In 

ttW'i \l'CUotl til!..' nUhH\' 01 tlw l.unt'nt \)'''itcm will h,,' t:un"dl'rt:d. TIlt' Ilmpll\,,'d "oudtl'l 

,Y\lCm wllllw ul.wu'\l.'d til lhl.' tWXl '1l'ctltm 

Ttw kf..')' c,'lc."m.'lu\ 01 Intl.-n.·" m lht: curnnH lemury ,,'ducutlnnul hmthng sYltlt'm un.~ U\ "I\lOW\ 

• Allocuuon of rc\oun.: .... ' to UlHv"'r,,U,.'\ on it 'relntlv\.' fund,"!! mndl'l'. 

• NcgnttuUon 01 ",tudcm and stun f'wnltJf<t Ul t\!turn ttl!' nCl:oUUlCd ftHldhll~. 

• H"'!'Ili'ictitm of student Intukt' Into dc»rcl~ pl'Oununs thruu»h thl' U\C of quotn, n.'liltl'd 
to the foItudcnt pt'nfUc 

• A fhu.'d stmkmt chtu'llc ClIBCS) uf $2 12K in 1C)l)1 fur U Mnndnrd p .. Hpmm (AU'~lrahun 

TUXUliou ('}fltctt nud Dcpurunl~1ll uf Emplnynlt!nl Bdu!.!ntiun und TromUl!! J()tJ2) 

61 t~cstricUnnk un nddhiunnl tcC,\) fuJ' dumestic und4:f'gmdtHth.' "itudl,'nt>l, 

• NcynlHlthm of snhU'ic~ nnd tCt'UlS und conditiuns of cmploynwm Ihrntil1h H nnUmw! 
wugc syMcm. 
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, Avuriety or formulae und systems nf neuothltiOtl for transmitting funds ra'Oll1 the 
ccntrul udmJnistnltion of u university to its depnrtmcnts. 

This system pr()vid(.~s t\)f ccntfuHSt!d contrul (}ver both the fces pllid by students and tho 
numhcr of students thut can ,mter u tllU1iculuf university. Control over the number (If 

studcnl~ entering u pnrdcufnr university is through the Umitution to funding bnsed on tho 
ncgoti"t~d {11'Of1lc so thut ovcr-cnrohncills by univlmdUcs urc not funded by thu uov,,'rmmmt. 
When dlo.mnnd f'nl' the number of funded plocos exceeds the supply it hccmncs incumh~nl on 
uniVt'fsitics ttl introduce sum!.! form of qmullitlltivc restrictions on enrolments. usuutly In the 
form of quutns, The key numugcmcnt vlU'tuhllJ l'Cmntnins f(lf' dOl,uruncnt IlltU1UgCI'S within 
such U s),sfl.!m is the numhcl' of ~tnfr emilloyud. and us u consequence, the teaching l()nd~ 
(Ntudunts pet' stnff' mcmhcr or c<lnivuhmt full-lime stuth.mt units or UfJrSlJ I)cr sluff mcmhur), 
Tldli assumes lhat dCllurtnu,mt rnuniHIUI'S do not sec gains in undua' fulfilling the studcnt qUOlu.s 

or duwngrmhnu till' qunlit) of tlll,- cducnuuu through t"C,;~rJuccd tunching input nnd restructured 
dcgl'l:c p"Ogl'Utlh. (llvcn lhut ~lUff promotion crill.'riu unu. ,n snnu.! exl<. .". the cUl'lling of 
additionul funds whIch can he us,,'d in mm'C flt"dhlc wnYItt nrc hased un l'cscurch ,'cJllItutintl 

nnd OUlJlut Own.' mny he un HlCcntivc to gmduully duwngrade the errOl" put into h!tu:hinU, 

Tlw Vouchor I'n,pmml 
Eurly vouche&' 'yMcnH~ for tlK' funthntt nf cduculion WCI'l' r)J'npn~cd hy Mllton Fricdmnn 

( 19(2) and o(hl'('.\, The fm:u1ot hn10t hl'cn luruely nn prhnury nnd sl!condal'Y ,.*ducnHoll 

(Mcckh.'nhuf'gl'1' und UOSll'OP l(72). A review of pruposul~ discuSSl'd in the Ausu'uliun 

contl'xt hn' h\.~l'n PI'OViUl'd hv Ulundy, Huylc~ nnd \Vomlficld (197\)). Much of tht.· Iltcl'Utun! 

on t.he qUI.'MlO1l 01 vO\H:h",'r, lor cdlH.:nuon hu!; hCl'll reluted to \,'UlH.'-'I'JH, uhom \!lllllly uutl 

uccesl) and nnnlysi~ desilU1t.~d 10 overcome MHllC uf ttl(! pcrcdved pl'ohlclll~. A Ilumhe .. of 

modiliculion!o, tlnd l~dJU\UllCnl~ 10 the hn~ic !oIctu .. I I1lC hUVl~ hCt'n pf'()po~d. SU8gl~Ntitm' include 

vm\(:hcl'~ of different value dcpl,mdin8 on inCUflll' ilnd lcvcl~ of disudvulHugc. Tln,'I\1.' isslle" 

will not hc considered in dCluil in this Ilupel'. 
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Educational Voucher Systetn 

.. ..4~""IOoverllment 

Student 

Cash ~OUCher Voucher 

Accreditation 

Figure J 0"' StylifiCd Repf\!S~ntution of u Voucher SYHh.'tl1 

The hu!'llc: dL!~,gn uf the VUUdlCI' 1'IySh.'1tl PJ'Olloscd hy lhe Cuulitiot1 Parties in the 'PiGhthuck' 

pnhcy Pl'OfU)sul!o\ i~ uf 1IlICI'CM. Nullunui [tlhu;utiml Awul'tls. us the voucher's huv!! heen 

tCI'tncd. wil! he<.:umc the major MlUl'CC of funding fur the UniV\!l'hhy sysh.!m shuuld the 

Coahtion'~ pulicy hi' uduptcd. Ttw hush: propusuts nrc Ub follow~ (Libel'Ul und Nntiollul 
Partie", 19(2). 

• National Educution Awards will he uwul'llcd llllndlvidunJ studlJlllS on 1llt!lit within 
Stutl~S hm tennble at un)' ueer'edited institutiun tn Amtlrtllin. 

• Awnrd~ will he uvuiluhle for Ilul't-time UflU full .. tlmc study. 

• Awards will be tenuhle I'm' their full vullle Ul ueel'edited inslitutions. 
• InMitlllinns may offer pluccs to students not in roceipt or uwurds. 

• Insthutl(\ll~ will huvc the l'tghllu vUl'y the student cllUl'ge hy MHling CUlII'se und 
inMilmiunul fees. 

• lU~CS. with II discount rUle of 25 per cent fot' up .. front payment. und loan 
llrrlln~emellls wlll be uvulluhlc. 

• Institutions will he froc to offor plnccs in courses us they choose (controls will he 
plnced on medical pincus). 

• HntOI'p,'lso hurgnil1ing and vUIUnlnl'Y ugrcoments will he rc:nored 1O univc"sitk~s. 
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• Scholufshlps will be mucic tlv(dlablo to accredited institutions. 
• The value or n v(lUchur wll1 he determined by the rolnllve t\mcJing model with 

different vnlues fur different deBreu progr41nls. 
• Vouchurs run), bo chile .. ()f vnhJe for the approved length u{- n. dCl:ln~ program 01' 1\)1' 

six years (which allcnlntivc might be ndopted seems um"cllr nt this slngo), 
• l!stubUshmunt of u Highor EducuUon Commission to ndvisc tho government on 

univ"mdty ncc('cdilutton nnd funding. 

A number of issues feluting to some nf the fine,' dCluHs of the proposed nppCllr to bo 
unresolved. These hu~ludc delails on tho funding of pmagruduntc study. although thero would 
scem tu he u cleal' intention thm postgraduate fundin!! also be included In ihu voucher system. 
Nor hus the hmgth of the life of the voucher been cleutly 8pccincd~ uhhough it hug been 

suggested thut it could he for lhe pct'iud uf tho recognised duarc~' program 01' posslhly I'm'tl 
muximum of six yearN. Cupitul fundiny is utso not cndn~ly ch.:ur hut u component uf the 
voucher wUl he dcsiSlIild to pl'ovidc for cupilnl funding. "rhe funding of' over quntn student 
cnrolnll.'tllh uh'Cuuy in the system Ullhc lime of lhe ChtUl!,C iN also u rdgnificnm finunciullsSllC. 

Vllivenlt>' Alatltlgcllumt til Vrlllt'llors 
The ltI1J)hcntluns uf such u scheme fur dcpUI'tmc!llul tllUI1ll8CI'~ will depend 1U sum", eXlent un 

how the vouchel'" nn.! munug(!d wHhin univcrHitic~ thcmhclvc~, h wHuld seem pnssihlc to 

deal w1th vouchcr~ w\lhin u university in u "umhel' of wuytt. Possihh! ultcrnntivm~ include the 
followmp' 

• {"-ntu·.dised forn1uiu uHoculion; 

• Centlal hlXlIlll ,,1' revenues with either n commun Of diffcrcnUnltu\ rUlL*; und 

• Central fcc for ,'icrvh.:~' whh churuc~j h41.~ed on student nurnh(.H'~, 

A numher 01 AUMt'uliu'" univcl'sttics have furfl\uluc hused un rull~timc student equivulcnt,~ for 

u)lncutmg rc<.'urrcnt fundinu. ('ctlmdly collecting (he vouchlJr!'. nnd n.rtnining the.· existinll 

fund allocution urf'UngcmCJIll~ for Dcpul'tnWtllS ilnd Fncultics is une possihility undet' 

vOlu:hcn •. The cctltrnl udmtniMJ'uUun wuuld coJ)ttct u fixed sum for the cost uf the ,',mtrul 

udmini'trution nnd distrihutc the n.'st fly furmulu. A disudvumugc of lhis Itlcthud i~ thUl till: 

sisnuh~ implied hy students cxcrcislng thoh' chotec or dcgn.!c wHl he l'Cflcctcd nllhe 

univ(~rsh)' h,wtJl hut not fully at llw DepnJ'tnlcnt Of' dl~gl'Ct' program ICVt~1. Thl~ difficulty i~ 

thnt changes in student lllullhcrs ('oJ' the Dupur'uncnt cOllcul'llud will he htcndcd with clum~c~ 

in other dupnrtnU!Ills clsowhcfC in the univ(;mdty. Then! is thus the pusslhUlty of very 

significant Cl'Uss-8uhsidisntinn hetween dUllu"tnumtt1 una u {cmhmcy 1'0" inuppropriutc 

cX[lcnditurc ueclsions. This cun he shown mUlhcflluticnlly us in Appendix A. Thl.! ndvnnlUtJ,1.! 
foa' lhe Univcndly udminisu'ution is ,hut it will shun,~ Hille of lhe dsk of vUI'iutiun in snuJI.ml 
numhcl'H. 
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A sc,cond mnjor pomdbillly is tho imposition ot'tl ttl" Oil vouohur Income set 80 thut 8urncicllt 
runds nrc gencmtcd to fund tho contral udminJstrnlivc ()PCtlltlon~ or tho university. Such tl tux 
muy vury between dcpuruncnts O,t Cl1togOriC8 ot'dullUl'ttncl\ls dOJ,cndlng (lll criteria rolntins t,o 
tho extent of usc of the comfltl ndministrntlve service. "10 ndvnmllgc of such u system. ItS 

rcl1cctcd in Ap(xmdix /tlJf Is dUll lito mm8innl n,)VCflUfJ from vouchers less th() mnrghud effect 
of dlC ttlx is f"fleeted df.rccdy (0 tho IlUtlUlgcra or the dCgl'CC pronrnm in which the students 
hnvc chosen to use their vouchca', This should leud to much more crnclcm docisjon mnkinu 
thun in the ens.., of the formuln uflpmuch. In nddUlon. the cerurnl udmtnistrution wtn be 
suhject tll cfmnso8 in the liludctllnumh~~r~ und wUl huve to uxpllcltly justify chungc.s to tbe 
tux rUle, 

A lhlt'd P(l~,tilhilHy which has sunil(u' .:(}nscqucnc~s tn lhat or n l.UX 8>stcm in to churgo 
dCrUll'lI1\cnt~ for the ~~'J'vic~~ provided hy the clHllrul udministl'ution nn u Ice .. ftw .. s<.wvicu husin 
tH' us U clw'ic npl"fO)(tmution to it cost (ll'f' fuU·tim~ student equivulont busts, Afj reflected in 

AJ'Jwndi l( A lht\ ufllwouch uhm hus the cfft~Cl uf directly u'unsrninlnlllhe mUl'l,llnul t'cllll'n less 
tlw nlHll:mu) \.'H~t of "'ttntmJ udrnHlH.tmUun on u "wdcHt hltsh~. 

A ()"'I'llrt"'cml (1,\' a NtlI1ar.I-f(if/t ()rglllllslIlllJIJ 

A (,:on'Jth.~mhk· hlt!rutUf,(: hit~ un\(m tit w,-',mt yc,ttm.i on whut hn~ hccmnc knuwn U!tl non-profil 
orgutll\UlWU", Ilntlsmunn ( I <JKO, P ~nK) ~()ncllldc' thut tl'll' ,,.,,scml,,1 chnrnch,·ns\tc of u non· 

profit l.'ntt!'TU't'fl,,\ I~ thot It IS ',. tlUJ'rl.'U frum diktf'ihuHuU It" ntH t'nrnHll:~' if uny, tn intHvidunlt; 
who ~"Cf'Ct~l.l ..:ontrol oVt!1' It. " f lun'tmunn refers to lhl~ n~ the 'nun·diMrihulion (.'onsu'uinl' 

ilnd MJ~HJc~t' thut It " U n~lH,ufHlhlc f'c~pntl!\c to U PUI'lieulul' kind of .nuJ'kl.'l fuihm: u~ U It'sOIt 

oj (tit: UluhtHty to POht:l' prodw..'''·r~ of Alomh unt! NCf'vicc.; hy ordmuty cuntt'U(..'tuul d, .. \'k,!~, '0 
thut ttwrc '" 'contl'ut.:t failufl· fn n·t1ccun!1 un till' "'*'ct of u nun·pl'ont OI'gunixution 

HUfI\flHUlI1 nl~o "ugge,t\ ,hal "uch OI'!lUll'siltion~ Ilre thcn' pl'inuu'ily to pmtl'ct the hl"!l't'\lh of 

th .... O,.g~"HMHion~ 'puu'on,' fmm .hoM! who control dw orl.UUti~ution. 

With thl' l'ct:0!lntlltHl of the rok' of Jlon·pml1l oJ'gunbuHons such us hospUuls and puh' ... : 

ht'O(lut.'uMCr\ cunw U f'(.,tcogniHon thut cdtwutionuf urgunihlUiun" slIch U~ univcrsiti .... s und 

puhlicly J umlcd ~chooh ul~o huvc sume of the chm'uctcl'istlcs (If non"pl'ofit ul'lluntsulhHl". AI-t 

Jamc~ und NcullCJ'gCJ' ( J 9H J • P SH6) SUUUC!it u unlvct'!,hy dCpm'tflH,mt (.'un h,,' cmlNhh.·"«.'d to hI..' 

a non-profit ol'gnnt"lUljun pl'Ouucing muhlple outPll'~ nfld mUflugl.'d us n rnhullr ~'U()rwl'utlvl" 
ThlJY ~mllJ!cst thut sluff in u dCplU'lHwru nrc typic"lIy enjJugud in u mixture of fll'oduclion (of 

undcI'nraduUlc t,.aining) und cOl)xumption (I'es~n,."h urad postgruduuw u"Ulling) uctivHtt·~ so 

thut both lhc thuol'y of the fh'm nnd lhe huusdlOld nrc l'cl41vnnt. They nhm SU1WCSl thut 
fuculty memhers tcuch IUI'Ue und pl'Ofimhlc umkwtu'udlltttt' clnsst· ... to ' ... ohlLlln the J'L'MlU"('·I.·~ 

for (,amtJy utillty-maxim.sinl! uClivitics {hut society will nol fully und dh'cctly ~uh~idjsc. I.,,', 
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f'CSClll'Ch utld thu lcnchJng of small CIU8008.' JuntoS and Ncuhcrgcl' ulso point out Hun u 

collective non-profit orsnniantioll (neus vUl'ioU8 difriculties itl decision mnking Including 
intnll1shivlties und frco-.'idel' prohlollls which l\fO not encountered In bUfCIUH,mltJo non"ru'ofit 
m'gnnisudons but:nusu they tonu to huve u sfnp' .nunngcr in direct c(1ntrol. 

A university del,m'lfnt!nl might bo 4.!onsldcl'CU to (}PCl'UlC with U VlWJcty (d' dU'funml obJectives. 
Thul proposed hy Jumcs und Ncubf.~rucr (1981) includes both tho numhur or undm'sa'uduntc 
und llustgt'ndunto Sl\ufcnt(1. tho quulhy ot· th~HC studcnul. tho VUlllO of I'CRUut'ch whloh is ulso u 
function of lcnchinu lond uno thu (}vcrulJ lcnchhl81ond. 1"0 ob.lcctivc proposcd WliS udditivo 
in ,hese ((:mlS. In thl! cUf'ront Austrnllun cduclltiot1ul cnviJ'onnnml of' quotus und governmenl 
fun\lIng. the flnunclnl 8uf'vivul of n d~pnrtmonl would s~cm to he vOl'y hnr,OI'tnnt. This 
implil.'h lhUlllw dcpuJ'un"'m would plu~t* u high priol'll)' on continufns to f'CcC!iVt! its hudgct 
Ullll"'UfjOt1 AmulllUJllntttlJJ with oth,,'" dcpUI'ttncnts to fnnn u hu'gc,' entity would not ho 

~xdud~d u'* n pos~ihlHty in this contc"l. tn u'ying to u'unSIUlfJ this ob,jcctlvLt iuto flUU'C 

nWI.l,'HU'uhlc h.'rnHI thl" W{luld';c,~m tn imply muxinltsntitm of u\.!x' yeur'li hudgct uJlncnti<m lu 

(he dc.:purtnwnt (rom ttw fUl.:uhy or the univcrshy udminisll'l,Uon glven thut lhl~ yeur's 

ullol,.'ullon hll' uh'l.l 4lu), hc\,tn molle. Since stmhmt COllummCClla,mth UlltllC'H.-mlly limited hy 
\,mw hmn uf quotu the nwun~ to tncf-CUSt.! student fllunht!I's cn(~I'ins the dUUI'c.~t! 1lJ'()LlrUfllk or u 

,k·rHU'lnh..tnt HI'll llClwrully Ilfnill.'d.l.·x"'~!rl for till' j1l1l-1"ihilhy of full·f~-l· ~Jonw"th: Of' OVCI'S~!US 

PO\I-t!rudul.lh .. ' J'H'o~l'Hn},lo1. Thu ... IIw rcv,mUl' ~uh.' of H dc.trUtrlUll'flt i!l Inf'gcly out of rhc ,'ontrul 

or u d\;~puf·tm~'H rTlllflul:,u.'1' "10 (hut In ulh.lmpl.in!l to l'llllt:h u hmttJ.t!t turgl.'l I.'w,t minlmisutlon will 

hI..' thl' fn\:u, 01 ultl'ntllln nut! llH~ wlllluI'vcl), Iw din.'ch.'d tuwnnl ~Iufnnu costs, 

A, JUIlH," nnd Nl'uhl'rlu.'t' ( 1<)1; I) rdk""l, and whnt 'k also conSlsh.mt with the litcl'll11m.' rOt 
non PI'Ofillll'lHlIll'UU(If\", tk'purtmcnth mu}' ul~() huve olher gouts such u'* thc imak .. , and 

klmduiHtnn 01 tlluh qultllt}' "HuIL'nts. (Ill' ltfUduution of th~ mnximulll numhcl' of slmh.'llts 

ro\!\ihh.', till: productIOn 01 ht\ I.' )\pnrllltng voilmll' of hllJh quulity I\'~I.'IlI'I.'h und po~sihly simply 

It !,loul 01 81;'tunl~ hiStWI' tn h.'l'flh oJ-.tuff nUmht'(h. All of ttw"l.' gonl" ,,'un Iw dm,'c,,'tly 01' 

tndl,vctfy linkl!d to the hlldg~{ twclUl\C they Imply" \.'OS( nnt! lfWl'l'f'OI\.' 11K' gonl of 

mu"imi"ttng next YCll!'\ hudl,ll'l ullucutinn hu~ hl.~cn chw~l'n Ilh n 1'I.'UMlIluhll.' proxy for 

cxp/'cj~~.ng lJw uouJ of u unive"~h)' dcpuI'mwnt in Hu..- (.'Ufnmt I!ducutionul tmVif'OtHthmt. h is 
f'(!COltni~cd thul, in chonsinu to mukll W'I..' of hudttcl UIiOCUlhHl us un ohl~Cllvl.·. Ihi~ impill's n 

~l oj wcightt, on c,,'!'luin Inpulftl und uutputl-; whlch mny not ~)J'opI.IJ·l>· J'efJl!cllhl.' Awul" of u 

dl'rnu'Ulwnt. hU' exumple, the wuy in which dw «unfity fuelur ih ",.'fleeted in tltl! hudtll.'( will 
only iw lhl'OHVh llw uuin,. to till: hudUCl of hlghe!' g!'uduuti()lll'Uh()~ Hnd imr"OVl'd Pl'Oll1'1.·s~ion 
rote,", und po~"ihl)' thl'ou!th un llhillty to fr.-uUeL' CUSlli of wm:hinlllhmuuh uttnu:llnn ~HUhl'/' 

(,uulit)' Mudcmtk. ThL' uddttlotlul ftutlsf'nctiot1 dun stuff' in u dlJPIlI'(Uwnt gllin hy wOl'kintl wilh 
hlUhcl' quality "lludl'nt.s ll'i not n'n~ctcd in u hm1nct I)U8t!d ohj~!Clivc function. As will hI.' 
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(n,mnil1cd later it. is quite Ukely (IUlt undor u vnuchc.' system tho objectlv() (tOI' u university 
dCfulftmcnt will be dift'Cluot. 

Sfnglc-.)erlod Model of n University DQI)!u'Cmcnt with Quotns 
[)cpuf1mcntH within a l1niv4.wsity hllVC n number of tho chnr'UCl',H'istiCA or n c~ntl'ull)lunnh'U 
system. The hudu"n is usually uUocmed oiliho hURls or somQ formuln which mllY he oxpll cit 
or' htllllh:h, USUIlU) "ccOl'ding to student numhel's. und then thIs money is spont hu'goly Of' 

8uhu'ics I'm' the provision of tonching s~!l·vicos. udmlnistrnlion und the clU'rying out (If' 
rcscUl\!h. The dcpnrtmunt IllnnnJJ;~I' hus vOl'y few optluns oxcept to nd,lmn tho numbol' of 
students ulluwcd into lhe pmUl'llrtl up to ,~ 'lumu nnd to chungo tho touching loud by huvlnD 
lh<.· niveo IlI'uUI' uf stuff tt!t,,:h more HI'less studunts. It is unlikely th"t U flllUlugUl' would not 
nil thc quotn phu..'cs. For thl! flHlmlHll\ it is ussunted 'hnt roseUI'eh uctivillus cun ht~ t('cuted 
\CPiU·Uh,·ly from IIw u'-'Hvhles of I~Hlchin8 nut! thut n SCpUl'ute hudgt!t allocution CUll he mude 

for this PUI'pOSC. Thi~ i!tt purely It Ithnplifying nssnmption ut this MugC. Ills ulso ussumod dun 
,,:hunglng tl'udllnu loud in J\'lnlion to t.hc tcnching fH'og"UIll dOl~S not fl(!cessnl'ily muun thut 

\lafT numlwl" un.' 1\·duCl'tl. Uivcm the possihillty of dl'ployinU stuff on I't.~scut'ch uClivitil!N 
I umh.'d or ,u(lpurtcd from '\!~'un:h fltnu soun:I.'s. 

A 'Imph.- Ilwdl,'l of thl\ Pl'lll.·t"~ ,,'1111 ilL' I.'Xpn.~Mil'(1 If} h.'t'tn!1 of llul'C l-quutions which cnn hl.' 

mutllpulilll'd In U Il''''UI'\'VI.' lu"hlon Tht' 1.·'1uulion~ 1'1.\IUIL' to Illconw for IWXI y~ur. Il~Uchlnll 

1'l"Olll'\"l~' and 'Iud..-'llinud. Lt'l RH I tll.' It}!.' n.'v,mll~' from rilu(h.mt fl.lcti in thtl folloWlIllJ Y"·"I', 
r~ tlw I'll", p~lr ,ludelll. x, llw numlwr 01 stud"'/llh. t ttll.' Mudcnt to stutT "tHin. s the uVc.H'tlLll.! 

'idu!'}' und I, Ihl~ lHuntwr of I~'udllng "lUff III yeur' l. In IIIJ:,wlwllic fOl'm tilL' modtt ) i~ '" fllllow,. 

r~t·., I tj Jl x" 
x, c;, t II 

I. nt/a 

II ~OI1lC nrrlf'IIXlnlUll' nurnh~I" Wl1l'l' 111vI,.'n to tht~ pnnUlll,et4."'S \If Ihe flllldl'l. Sll (hut P i", !h5000 

rh,H' "'ludmH. till.' hud!l',tl ullocnuon B for lcudung J" NU)', !h750.000. ilw UYl'I'UPt.' sulu!'y. 0'. IS 

$H(),O()O lind ltW h,'lu:hmg hmd t, .'" 20, dum the mmk') Iwcumc!>i; 

Pl'OhJ. . .'Ol J; 

(4) 

(5) 

(6) 

r~,+ I r.;; 500{).0 x, 
Xc n 20 I, 

" o750HOO/HOOHO . 

The bolution to the three simple 1J<fut.tti()n~ is for un income for twxt yeltr of $917.500. u totul 

of 9.1H tcUf.:hinU !ltn"" unu un intttkc 0" I H7,!i ~tud(!fW'. Th~n .. It-! no mnximtl-ttllion of un 
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objective function in this pt'OUCSB. simply u rccurslvo cu)cuJution given tho huduct nllocudnn. 
the nvel'uue Ruhwy. tho ~pceinod tcuchinu loud tUtd tho curnings PCI' student. 01'00\ ... 80. the 
DepllrUnent muy btl suhJect to tho uddititlllnl rosu'icUon of u quotu Olt student lnluke and 
therefore implicitly on the tutnl bwdcJlt8. In the CURe uf this soludon being within (Juotn dlO 
Dcpm'tmant is teuching tmff'iciont Rtudunt~ POI' stuff m~mbcl'lo cnm enough ill student 
puyml.mts to expand the budgot f .. ll'lht;: f()llowins yeul' by $187.500 or lhe cquivulctlt or 37.5 
t;tudcnts or 1.88 st.uff pnsiLion~. 

If th\! touching Iuud W\!I'C to he I'Cduccd to 16lhcll thls yom"s hudget would ho cquivulcJlt to 
flext yt.'tlr'H hudget with 150 studclHS und 9J75 stuff posiUom., Thn f,1vo"d numh",,' in this 
I\ys'~m is tht! tcnchinu loud und the c()ns~qucnt off'eel on till' numh~'r of sture t'cquh'cd tu touch 
the CUfTom numhcl' uf studelllh who cun ht.! toughl within the curront hud8lH. An jncn.mSf.~ of 
1.0 in the stud(!nt h.'udling loud hf'inlts $4f),H75 to tfw budgo( in the following yom' h(.!cnusc it 
nllows hoth U UI.'CI'CUSC ill till' ,Sluff und un InCI\!URC In the I\luucnt numhel's on which next 
yenr's t)LHJ~l-" j~ hUSl'd. 

Ir the prnhlcm l~ now LrJIlSfol'lncd into U cOIlMmined llluximiSlllinll pJ'l)hlc..~tn rUl.h,,'1' thuu U 1ilH 

nf 'HmuJuHlt.'oU,., c..·~,uuliOll' ~oml. further tr1Ni!lhL'I into ttw OPl!l'UUOn of Ii {k~pul'ttl}(!nt cun tH.! 

ohlllllll'lL II '" now USMHlh.'d thuttlw ohjectivc function is to maximl'ic the hudgct ullncution 

for next }'l'iU' und lhat thi~ hudgl.'l ullllcnlilln j\ hn~cd on lhe Sludclll nllmbel's 1.",l'Ot~d lhi.., 

Yl.'ur Also if r~ pos~ihkt thut not nil (If ttu.* htf(ilJct will tw uM,d nnd (hut III 't nil of thl' SlUff' 

n.'\(\UlCl·' Will hl' u'I,.'lI, If ~lIlg IIIH,'UI' pl'Olll'itl1lming the p1'Ohll'll) mny he fonnulutud us: 

Prohk'm 2: 

(7) Mllx Illt I ;:; 50(){) Xl 

suhwct to 
(fH Xl • 20 il $ 0 

(9 ) H( H )()() I i ~ 75()()()() 

( If)) Xfl I, ~ () 

Tlw solution to lhi~,in8Ic p!,.lrim! prohlem ih idcnticul to tluH for prohlem I nnd thi.'i is II'U(.,' for 
other student to stuff I'Uliw, Uh well. 

If the ohjective for Uu.' D,,~pU,.tnH.mt ih now chungt'd 10 one of net rctw'u mux!'nil'HHwn NO thut 

thc f)l~pUf'tmcfll fllUI1UJJCI' i" ussummf to hlJhuve in u wuy nnulugous to u complHilivt- nl'm llH!n 
lhe following pJ'ohlulll Is fOl'lnulut,cd: 

Prohlum :~: 

( II ) Max 500{) Xl ~ HOOOO I, 
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subject to 
(2) XI" 20 It' () 
( l:i) B(}()(JO It S 750(K)() 

(J 4) Xt. It iil 0 . 

At u tcuching loud 01' 20 the net I"Hurn from opt!I'utinn of tho d~'pnrtlllunl is $187 .S{){) with tho 
SUllllJ student numbol's nnd touching stuff us in problem J. If tim (uuchlng luud is chnngcd to 
15 then the optimum solution is to shut tJH~ dOptU1lncnt down with 1(1 e:J () nnd It tJ O. 

Although in nttt tCl'IllS u loss mu)' he being made it muy stH! (luy to stuy in OlltJl'Ullon in toa'ms 

uf Jlluxhnhllng next y~HU"8 hu~IUI.H. Bvcn if lll1UlugCJ'8 of dopurtm~nt.'i within univcl'sitlcR unly 

P1lJ'tiuJly muximisc nlJxl Y4Wf"S hudget und uro conccl'Hcd nbout hudgot oV(.wnm8 tlU,H'c Is nn 
inclHHlv(.' t() citfu.*,· incn,Hl8c (hI! (enchlnn loud (with ull tfw hU,Ut~8 of qunllty involved) (}I'to run 
n /If.,'l Inss In the hop,~ tlUH SOIll'> cus~~ cun he Illude to ulh.!\llnt.e the luss (the soft hudglJt 
\.'onsirninl of till' ccntrul plannmg systtmlk). 

Singlu .. lllcriod ModfJl of" lhdvcrHUy nCI)nrtllltmt with Vouchers 
Considcr next. till' flos~thiHt> thut u vouch .. tr t;y~tcm (If pnynwlU Is Intl'Oduccd. A numher of 
diftkulttcs Uf'lsc with the fOl'fllulnUun givl,.'u uhuvc. Tn include u vouchcl' syslCtll 1l1~ 

nc\.'cs"uI'Y to mUKl' u numhL'J' of uSMlmption~ uhmu Ihl.' wuy In which the v(}uch<.w Hysh,Hn will 
OPl!f'(ItC. FII'!;t. it i~ nssuftll,,'d thul with tlw introduction of lht! vouclH.~I· syltlctn n depUI'Ullcllt 01' 

univcl'slly will tw rfl,!c to udd to 01' I'chU\~' the funds pruvlded In lh",1 vouch!"'!'. Thllh. in cffect. 
Ihe hlUdclll WIll puy flU!'l ol',hl.' total ret' und Ihc govcr'nnH!rt1 uflotiwf' purt which i~ HUHk' 

~'lUilnh'e to lllliv\.'I'sitlt.I '; (hmllllh the cushinlJ or thl.' v\luclwl'. The h.'I'm 'feLl' 11\ ~Ilh~eqlll.mt (Hu'ts 
01 the rml'e!' I'CrCI''' tu the MudclH'~ conll'ihullon. 

(liven thdt thc celltl'ul udrnlni~ll'ution or thl' unlvcl'slty nHlst he l'ulHk'd it i~ lhuk usslInlcd thut 

~\ithul' u n:vcnuc lux OJ' u fL'(.'·fOl'-hCI'vicc tYPll tux will fw imposed on tIll.' n,'V<.'UlW of the 

~ystem, Thutl the revel1ue guln!"'d hy 11lL' dCpUl'lI11cnt will he suhll.!ct to tllL'se 1",,,,ls hut lll\! 

numhel' of studClltN commencing will he dclCl'Ill1ncd hy the foc uctunlly chul'LWd hy the 

univHJ'shy over und uhnvl' Ihl.' vulu,,' of the vouch,'f'. It hltli heen suggested thllt til<! vouciwr 

will hI,.' wm'th uhout 75 per C\,'l\t of tIl\.! IilundUl'd !'c.le nnd lhut the HBC'S SYRien. 'ymclll 
with itt; 10UIl UI','ullgQt1lcnts will hc us.cd 1'01' the I'lttll a lIl<h.'J'. It Is ussumcd athOl (hm Lhe I'I!I.' 

must he sc.H anti udhcrud to 1'01' til,,! l~ivcn )'tHU'. The dCflul'tmcnt thus hUN u considl.'I'uhh.! dCI)I'I.'e 

of' U11CCI'tuinty to I'ckulve us lO lhe llulul'C Ulld position of tht' dCIlHUHll.!ul've h fn~ch I'llI' 
cnmlTH.mcing students. It will hc H8SUJl1cd thnt the dCpul'tnHmt flltHlHUltl' hUH complctl' 
knowledge of thu demand function und thut It is f'l.H114onnhly nppl'Oxhnu(mt hy n linen\' 

function. It will ulan he nSSllml~d lhullhc fees chtu'gcd in U Ldvcn yl.'llI' will h~, upplil.'d to nil 
slUdcnlH in thu dcsrcc pJ'OI,Jmm (ussumcd to hu fout' ycuJ's JontO und thut the levc." of th",' I~'c 

..... 
'" 

l 
I 

I 
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chnl"gcd doos not chnnSt~ tho numbol' of students nh'cnuy in tho do~V'Co PI'OgJ'lU\l-... it only 
uffects tho~ cntcl'ing the pl'ogl'um. 

Once it Is ussumcd tht\t tho dopm'tment fnccs n dumnnd J'clnti()Jlshlp nnd n split source of 
l'Ovenuc n'um voucher's nnd fees the nUU\,lgcmcnt obJoctive of the dcplu'uncnt must chongc 
from thut of moximising next yelll"s budget nllocnllon hy UdJusllng lunching 10ud\ thl'ough 
chnnycs in stuffing 01\ c()mmcncinu students tOt ill uddhlotl, nucmpting to SCI fecs so ns to 
mnximise its ohjective function. This is U l'Uthol' tlllldnmuntni chunge in the nnturo of tho 

mnnngcmcnt of n unlvcl'shy depm'lmclll. It will involve mnnuging nn uddit\onnl \'1\1'1l\h1e 

which affects the income nvnUnhlc to hire stuff. It nINO implies thnt the budget for the 

d~pnl'uncnt cunnot he dtHct'mill~d until till! uddlliunnt vnl'iuhle fnctol' of the fcc hus hc(m 
dl'lcl'nin~d. 

A simpl~. Sin!llc pCl'iod model mllximising the net income position of n dCplu'tmunt Cl\n h(~ 
written us Inllnws: 

Pl'llhk'm 4: 

(IS) Muximt~c I(V,1·F,HI·Olxt + I(V,+FtHI-nIKt.,· at, 
lotUh,eCl tll 

Stlldl~n' l1umht'rs huluncl.\ Con~ll'Utnl 

(16) Kt + "it::;; Kt.1 + x, ' 
Graduution nurnhel'~ conMraint 

(17) "it::: yO< ,. I + XI) • 

Comment ing numlwr'\ demund 
(I X) Xt r.! a" ~ PI , 

Student/staff rutio \'onsu'uint 
(19) Kl.l + x, :; t I, . 

whcl'c VI ilot th,,' cit.,h vulue per student of thl' vouchel" PI is tht' cash vnhw of llK~ fCl's chnl'gcd 

over and ahove lh,' vulue or lhl' VOlH..'hl"\ I is the .'eve/Hll' tux nth! fot' cctllrulndministl'Ution 
l'ost!\, Kl.) is thl.! numhcr of students in lhe degree pl'Ogrum nlthe heginnlng or thl' yent" 0' is 

the average salary mh.!. I, is lht~ 1ll11111K'1' or slUff. Xt is the numhel' of cOlllllwncing stuthmts.lJl 
is till' numher of completing or gruduuling sludt.mts. 'Y is the gmdutltlon .. mio ((hut is 

Pl'Opol'tion of the tOlal numhcl' of students who gl·uuuutc). ex. und ~ ut'e lhe uSliul cocfficlcnts 
on the demand for commencing student pinel'S. und t is the student to sturf rutin. 

Thl.! f11'sllel'lll <lIthe ohjcclivc function for the model is the revenue ohtalned fmlll the fees 

charged und the voucher incmnc less lhe cenll'll! uuministf'Ution tax "mlll tlw commencing 

students. tho ftccolld term is the income f!'Olll vouch,ws und (ceN ohlollled from the existing 

MudulllS, The l1nnl turll1 is the sulnry costs fot' tcnchlr.g stnff. Other fixed overheads might 
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have b(~cn incJudt}d but they do nt"t nff(~'~t the solution nod must be covet'cd from the net cash 
income curncd. 

Tho I'irst identity is the stock now balance for' student numbers ''eluting the closing n1ll11bt~1'S 
stm in the program and the graduating students t() the opening numbers in the ,')l'ogmt11 and 
4.'nmmcncing students. It will be noted thnt such nn identity introduces nn inevitnbtc SOL of 

dynumic factors inlo the model. It also monns thut optfmb:ution OVCt'U single lime pet'lod is 

likely to he unSHtiSnlctory und thut to have sudl u model operate, sturting nnd closing values 

wHl be required which t'Cf1cct the sit.!.! of the OPCI'uttoll. Thel'cfOl'c, one consequence of the 
voucher scheme nm)' wt.~fI be u need for much longet' h.WIll planning nnd the slI'l\tcgic selling 
of u time path tlW fees in I'cln(.ion to specific disciplines. The second constmim cnn he 
considered u grossly ~iml)liftcd form of the CduculionnJ production function whcl'c stu(hmts 

UI'C the inputs nnd gmduulcs nrc the uutput. To keep the model vcry simple it is ussumed thut 

it fixed pl'Opol'linJl of the total numhel' of students in the I)t'ognull gmdunw. The lhh'd 

rctnti\)fl~hip is the demand I'chuiunship fm' commencing plnces und the linull'olutionship is 

also PUt'l of the educational pl'Oduction fUlll'lhm. uguin in u vel'y simplistic fOl'm in specifying 
the lix\'\d ratio. t. hetween Mudent.s tlnd Sluff. The model is n Vel'y l'igid model hut sels the 

hu.~ic: sU'UClUI'I,,' fot' mOI~ sophisticuled models nnd ulso pl.'l'mits some insights to he ohtained 
il1lo some of the C\lIlsc4uences of n voucher syMem. 

Some slInphfication can he m:hievl'd hy suhstitutlng Otlt tit und XI und then rOI'millg thc 
Lagrungian functIon U~ lollow~: 

(20) l. e (I-t)(Ft +V,)«l-(lF,) +(!·t)(Ft+Vt)I<, -ai, + 
f.. I (K I • (l . y)( K I. I ... (l • ~ F I ) ) 4-

AJ ('t I, • Kt.1 • Ct. ... ~ F, ) 

(24) i)1.JdA.2 :: -a + P PI'" 't It .. Kt.l cO 

The first ol'dcr conditions for u muxlmulll UI'C given in equutions (21) to (24), Hssenliully the 

prohlcm with u linenr demand relationship for commencing phlCOS is u qundl'Utic 

milximisulion pl'Ohlcm suhJect to n set of IIncn!' constndnts. Taking uS givcn the valucs 1'01' 
t.hc pnmmotol's und lhe SUll'linS numhcl' of sludcntR, Kt• It und ending Illlf11ho,'s, K,. then the 
following solutions urc ohtulncd. 
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(2S) P, = (a + Kt.t .. K,/(I-y» I a , 
(26) T, = Kt I 'to .. l' ). 

(27) X, Q .. 2 ( .. ex • K'.l + Kt I (I .. y» ( .. J + t)/ ~ (l . y) to 

(f 1« t • 'Y )t ) + (l .. t)( .. ex .. Kt.1 -t' ~ V,> f(~l(1- y ). 

Of must interest is the dutcl'minution of the l~wcl of the fcc ()v,"w nfld uhove the vulue of the 
voucher. It is llppnn:nt (hut the optimum fcc is not a function of the vuJuo of tho vOUCIU,H\ Vt 
(c'lumiun (25)). It h, u tunctiun of the domund function pnrUmClc.ws Uflu tho SlUrlitl.Q nnd 
ending numhL'I'~ of students. Pnssihly most impUI'lunt. it is ubm II function of the gl'Uduntion 
ruun. The lmpuct of lnvcNtjn~ 1'l .. !SOUf'CCS to chunge the grnduution mtio under n wide muge of 

I.:ondluon~ ""HI k'ud to the rlO'~ihifjty nf' n.·uuclllg (he optimal fcc. In u non-pml11 ol'gunlslllion 
tlu~ l~ onc 01 the flOlClHiul USt~t-I of liw prut1ls curm,tu. Thm. 

wh\..rl K, <: /.! (Kt·\ + (1) when,,' p f.': (I + fh'P (I • y) which h·, ulwuy~ greatel' thun 1.0. thill ih 

\\))".'11 tIll' ttlh!I'\:l'PI 01 rhll dt.tmund ftUH:tHIII rlu~ tfw o(wrung numht'I'Ii of M\I(h.'flt~ ITIUtlllif1"td 

h} lh,,' ttlI'm ~1 I~ lU'l'uh:r thun till' do!\ing numlwr of Mudcnl~, '1'1",. i~ llL'llcrully Iikdy 10 he ttw 
,,"u,e lmll!", the IHlmhl'I'\ tnlhc depuJ'tulL'nt wen.' pJunn .. ~d to !:If'UW cxu'crrH"I~ I'uridly. EV4.m 
then the po".htluy C,,')i.IMf; that rlFMY{"'uuld 'tm I"Ic negulivt,', It will nrwuy~ he true lhul when 

IlUmhCf" nrc ulI(:lmmg un tnCt'CUM,' in the gl'uduutinfl l'uUn will allow the optimnllt.'vd of fcc to 

hf.\ I\~duct!d. TIll' Hnportufll Ullph*.,'ution l.~ thul fllUfMgClrwnt of (he Wl'Uduution rutin und 

pl'ugrc'~ion from \Inc y(.,~ul' to ttw next will hl' vel'~ impm·tunt in un uhility to Slot U C(}ml1L'litiv~~ 

fce !\tl'UCtUl'l' Thl\ then h:uds (0 lhL' cunclusion thut tlwI'c will he ~i8JlHi~unt pn.'sMU\'h to 

Inwt'r ~tnndurd~ to tnc.·fltnSt~ all: gf'Uduution mtto. HOWCV(.'f. if cotTHm.'ncing studcnth hl'l'otnl' 

UWnl'C of lowered "lUnthll'u~ the dl'mulld function mny hI.' "hit'".-" to LhL' J",·n und ex i~ I\'duc(.'d. 

The CKtCIll of till" stun wuh u luwcrinu in slUndut'ds will he of consid~f'uhh.' intt .. '\-M to 

dl,!purtfllcntn' mnni1gcr~. The unpuet on thc oflumnl ((:4.' of u chonge in ex i~ Ijlveu hy: 

1m that if ~ > () lhtm i)IW}o. will he 8rcutcI' lhun I~I'O und u shift uutwnrd in the dl..'mund mukl's 

possible un incrcu.'ic in till! oplhnul fcc uttd vic,! vm'sa. An intCt'CRtiny side issue ib thc extent 

({) which UdVCI'lising and promotion shuuld he used ttl shift the demun" funcUuf\ mttwurd. {)n 

of the implicnliolls of such u voucher system is that ndvcl'tis;ng und pmmotion will huvc u 
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much din..!f.a impncl on tho ()pcrlltiorls of u d,,~pu'1mcnt thun !wcvlously, Advcrt.ising and 
P'" ~m01inn ulso become nnothcr possibility fm'C mling enrncd profits. 

Another hnpJh:ntion In be dmwn from the rclntimtshlp determining the optimul fcc is thut it 
duc:t not dCll~nd un thu tm)u,'y costs, CIUUlgos In the fllaJtu1y cost wllJ only uft,~ct the flnnllcvef 
or lhe cnsh smllJus uno nut tho optimut level of the t'ee. The dctcflntnntion of the optfmltl 
stnning level of the depnrttncnt is given in equation (2lt) and is u function uf thQ opening 
number oj' studtnlt~ nnd un hWtH'SC function of duo! continuutlmt J'Utc llud thu SUitt .ml to sluff 
rutin. AlJutn, pn,lsstU'C wm he flut on cumintHltmll mtcs tn fro as tuw us possible so ns to keel) 
st,afttng ensts hI u mtnimum. 

N\!,,' it 1~ pn~Mhlc (n (,IXphll\! the ~huntiun in which vnuchl~rs nrc nul un ultcmnlivc in the 
model and quotU!>l UJ'C UM,.·d atong with fixed fees. In this cusc VO () und (3 a () 60 (hut thc 

~tu~k'nt ~omftW"CH1U quota ." i'cfh!crcd hy (he fU\!viuus hltL'I'CCPl of the d~\mund function n. 
\\'hl.'l1 thl' *'~ done ttw vaI'tahles III the system hccomc the numhel' of stuff and the shadow 
\,ltu~' un IhL~ \I.'C\\I\\.I COIl\lmlnt If lht' numher of !,ruduutifl ' .. ludents is n cunstunl f'lmpultiol\ 

\" thl' lul,,1 numh,,'/' (\1 'ttudell" and tht'I'C I, U 'Juntu un commclll'illg students then the identity 
( 16) mU,1 huh,1 ilnd the ,had,l\'; vulue tii\ul'pcnr" U~ then: ill\! no \'ndogcnou1'I vUl'iuhlcs in the 

Hhmttl} Thl' \olUllun to ttl\.' rno~k'llIl thiS cuse I" "" fullowl\; 

(\1 ) I, (u: ... K\,)/ t , 

( 3~ ) AI C <1 t 

ttl!..' tflll'lh.,Uhlll 01 lhl' "':'lltt 1\ llhll with thl: I .. , .. , l!lv,,'u Hnd I'txl'd hy th~~ l:1 ,\.'I'fHlH.'IlI. with 

\lUl.ktnt l.:t)mml~n\.'\.'ml'l\l quotH', ilnd u lu\~n nUlnlwr 01 ~lUdcnls hl'Ulllninll U yt'ur lh ... 'n the only 

d~'\''''I\l1l HU'hJhk IIlI' U lk'p'U·Ulh..rl1 munu~wr ,~ lh~ ll'v~1 HI \tun'nl~ and lhlo' It'lilh.'d \lU dc III In 

'hIli mtlll t Th" HUrl1h." thut the mUIl,,!:er ,~ Cll,\' mintllHMflg on ,tlluf'ies. Wh""t\.' it is nlsn 

fln~,'hh: to ulllU\t (til,' UI udutluun rathl down\\'urd~ ltll.m this ~nll hll Sllt'n us ltl~rcnsillN till.' 

IHHnhl'f 01 MUl.h:nl.\ III tlh! (lmIU'Um lor the fullu\\,tnp y"'ur unu hertel' pull'tHinlly ilH:l'l'a~in!l 

fWXl ycar\ hUlll,tl't nllo~uuon. \Vllh dwsl.' chullltCt\ t.tw nlU~kl ""nlhtJl"'I'~ to \oml'thitlp do,,,' til 

thut of Prohh.'Hl " or u huuuet mtl"tmiNi"y model. 

Another pl..~r·~pl~ctiV\! on ttw IlUH.I! ... , i~ AllVl''' ill dinununnuillc form lor u givcn timc PL'I'lUU an 

Figure 2. The h~ul't of lhl' mudel j" lhe identity (16) which ullow~ "'JWt'lficution uf till.' 
gruduutiun nUl.' of student" nnd th,,~ gmduUtinn numheJ'~. PuneJ u hns. on lJw VLtt'lh.'uJ axh. tlw 
ur){·ming numhcr of !\tudcnt.h for pCl'iud l. K •. ,. pius the cummcIlI.:tflLl students '\.'pJ'llscnh .. 'u hy 

x.' On lhe '"wi/olllu) uxis is rcprc'·'Jltc.'d the closing stuck of students Mill in the dc!~n:c 
pl'ngl'llln. Kt• und the numi)J.,ll' of ~rnduu1ing students, tho Tlw »ruduntiun rutio. whh . .'h is tIll' 
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rutin of the number of 81':~dullUng students to the coud st(wk of students and is reflected in tho 
slOlle or the Une he. Using thislinc tho total number of Smdtmls in the degree pros.'a •• l CUll he 
divided into gmdmuing students. edt und cOllllnulng students. nUt A gllldumJon ruth> of 
smncthlng less thun 0.25 would be expected for u rour year dc,wcc pl'Ogrum uftCl- taking into 

uc(,!ounl the fnilm'cs lhul luke plu«.:c dlU'ing the degroc. In pnncl h. the dcmuml hy studullts fot' 

n plnce in thc dUllJ'CC progrnm is .\!J1~ctcd, h is nS8umf~d dUll n dOrllnmunt will sct the fcc 
seule, r:t• fUl' U lJivun yeur und thut the numbel' of students commcncing nl dUll Icc will he "l, 

Ttlt;' revenue from the comnlf.mcmg stud,.mts nnd the continuiny students is given in puncl c. 
As u nne.u· demand rCluUonship is used .he revenue thun commcncfnU students is n quudrntic 

funclltm of c(lmmencing slud~nt numhcl's and to this must he uddcd lhu tcvcnuc from the 
~tudcnL' nln:ud) clll'Oh~d. The tutul rcvcnu~ CUll he nmd otT the htwi1.OI\lul uxi., or puncl c. 

'rlw MUth.'IU to ~aun mttu u1\\l..·d ,~ fcflcctt!d in the slofll~ uf lhe line in punel d. und this rutiu CUll 

hI,.' w·u.'u to dCICl'rn llW till.' numhl'I' of sluff. Itt fCquired to fetich tlw tOUlI student g"HUP, Kt ... (Jt. 
In panel!.' tlw tmdlt"off h"itw\.~~tn chungl.·~ to thc f4.~lt set fly the dcpurtn\cnt und th~' nUlllhul' of 

,tuff rl'lJuu'\.·d at t111.' gth'n Mmhmllo Muff mlio. FinuJly, pund f ""ullnlns thl~ suhu'y cost 

n.'lulwnl!ltufl It'OfIl whkh lht' lnwl !tuhu,) ,,'nst CUrl tw ruud off thl.~ C, ILJdh. A cumrlUl'tsun of the 

dlfh,'I'c.."h:l.' hl.'tV.\.'l.'H thl.;' loud I.:ust" ill"! totull\tycnuc giY"\!'t ltw n~t pusition of lhe dcpnt'trnent. 

It 1\ lOU'> ttl ~"" thut If thl.! shHh.'nt (0 slurI' mtlo '" low th\.~ll I\ulm'Y l.;"ISl~ will he lugh unu till' 
pt)~"lhiht) 01 u (,'u,h d(,·n(.'u 1,\ Hkt'ly, A~ well, It the: fCt.l we:re: to tw het tno tugh comnh .. 'ncing 

,tudl.'nt numhcr'\ would he low. tutnl ~tUth,ml' would hl' low um) M) hoth re"l.!nul.' nnt! ,,'ost, 

\\<ould tw down a!oiMIHltnp the slat f numhcJ'~ could he UdJII'ih.·d to the lJ'Ylm slufOstudcnt muo 

It ttw !:H'lHJUUUOtl WHo '" HWf\'Ulij, .. d th,,, ml.'Ufls U ,\ po\sihfl' (0 tnl,:l'llUSt' Ill-Xl YI,.'UI'·~ 

l.:omrnl.'n'lfl~ I;lUdcn\ "umh!..'",., h~ M.1ltHlB low".., kl..'~ wtulc utthl.' sum", tunc klJ,crmg toinl 

\tuthmt numh,!"h ut U 'ttmHur level, II i,., nl~o dppunmt thut with «I Urwur d".'lfuuu) function thut 
rl.'Vl.!nu,," from COIllHWIlCHlU ~tudcnt't phs, Cl\llIilluing ~tll(h.mts will he u ~luudl'UlIC function of 

the tulul numh\!r 01 ~tudl'fltl't (panel C) 

A':-t in lhl.~ case or Ihe Ulgl'hl'Uh: model it I!\ possihh: to ~\'nt·Cllhc "Huminn of quolU!<t nflu M.'t 

per Mmitmt pnyrnent.\ to til\.! depurunenl hy druppinU the puut.'lb h und c in l:igun: 2 uno 

rcdmwtng it with u Hncur f'CV4JflUC n,dntionshirl h~~cuusc uf the Ii lu,d pc:r IctWdCflt umount r)lud 
h\ univl.!l·silic~ hy the gnvcrnm\,tnt (FIUUl\~ ~). It is uppurcnt fmm ,uch n diu~nun lhul 

pt'uvHll.!d the student to :stuff milO is nppmp"iutc. given the UYl'rugc ~uIUt·y emu then expundl'd 

numh, .... s wiH gcncrutc u hudgct smplul';, Thus. under u qUU(u s),sh.'m Whef\! quotns un.' 
effective it It-. likely that there will he cOl\sldcruhle incentives rUI' ,,~J(Jlunsion in student 

number!), Whcrcus. in the cU.w of Figure 2, there i~ u pnint where t'xpunding ntunh~I"1 

dl!cf'unsu l\:vcnuc us U I'csu.h of the dcmund fmwtion fot' cumnu.Hlcinll plucc!'l. 
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J\ IVtulti .. I'crlod O(UhnlzuUon Model uuder Vouchers 

The r-.impk' tHodel iIIu!'tu'uh.'d uhuvc hJghliUhlh the impof't.nnc:c of lunching loud und smell/ntloft 

rutios, In uddilion. llll' wOI'k hy JUlnC" und Nl'uhL!I'gcr ( 19HO) highlights the signif1cnncc of tl 

univcl'sil), dcpUI'Utwnl .IS u non pmi'll UI't\unlsutlun. Essl'ntially lhls t1'lCun~, Uh Jenkins uno 
AUhltm~Smlth (19M7) note. thut pmfits rnuy he mud,' hut thut tfwy un: not distrih\HCU Uh 

divi(h.mcJh to ~hureholdcl's. If pl'Ofi"'t nrc Illude in n university <lcptU'tm\.~nl JUfllCh und 

Nuuhcl'11ef' U1'yue lhut th",), will he uhed to suhsidise 'consumption uctJviHcs' Ruch ns I'~scul'd) 

und teltchiua (If post·gruduutc 01' senior l!Jvcl students. Thus, Hl developing u more n.'ulis(ic 

IHodel or ~l dCpnl'ltnelll h i~ cssellllni to include ,\!s"~llrch us un uClivhy which cnn usc the 

Mu'plu" gCHI.U'Uh.\O in the tcuching pmgrum. It i~ nlso hllpUI'tunt to impose thl' CHtlSI.ruim thm 

ot the cnd of the plunninu hOl'il.on nny smplus !tlCUIllC be completely spenl. To illuslI'uw [Ius 
the following nlOdcll-.. cunsll'uctcd, 

CUllstdtH' u cJcpul'lmct\t in which income i.lt cUl'Ilcd from hoth tcuchlllB nnd I'~~scul'ch hut lhut 
lhe lncumc cumcd from I'cscnl'ch docs nOllJffeetivcly cover tlw snhu'), cost of tim time 
tnvOIVfJlJ. The funds cut'ncd fmm tt.mching und "cscun:h cun tw used to puy stuff suhu'j(!s uud 

sluff cun ehhel' h,meh or CUI",), out rcscurch. Undo!' the (.~Ul'l'cnt cducutinnul system the 

dUPUI'tllllJllt cun roughly tnkc its cUl'uin!ls pOt' student un !liven. It ulso. cun 1UJ'~~dy tuke it.It 
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nvcrugc Biliary us tdvQn since tho wage raws UN determined outside tflu control of Iho 
dupm'tmont and the (lnly wny t(> cimngo tho cost of stufr Is to hire younger stuCi' 011 usc purt .. 
timo nnd casual teaching Blurf. 

To COtlrinll the rahuionshil) between cost ilnd tho number of stun smnu simpl" gmJ>hlcul nnd 
I'CD1~sslun unnlyscs Will''' cnrriud out on 19 ubservutions on dcpurtmcnts tn the Faculty of' 
Agriculture in tho l1nivcndty or Sydney over the peI1i()d 19841 to 1992. 'rho »voruse cost pcr 
,'frective full-lime student unit WllS relnted to tho si1..e of dcpnrununtsln '".'ms of tho 
J'cciprmml of the 8lUdcnt to sluft' mlio und ulso the lOud cost wns reluted (0 tho tOful l1umbca' of' 
stuff, BOlh S\!tti of IUpt'Cssinng und lH'upits wel'e suppm'tive of n JhlUlW fclnlioflship between 
cost und the numllCl' of Rluff. On 'be 8llJ'face it wuuld seem thut Cf:onmnics ,'eluted to the 
hil'ing of stuff du nUl t*xtst. \!ven thuugh the dupurmu,mts hud varying l1UmhOfk or Htuff, Whut 

ItUl)' he mUc.:h mOI'l' il\1purtunl dUUl 'he numncl' ()f' stuff is tho ngc distribution of the slnff (lnd 
the rclUl!ni MlIlU')' Jlt'nnh,~, Thi.1i could not he invcHtigntcd wHh dw dutu IwuHuhlc. Although it 
seems (,fuuslhh.' (hut the UI-cut(.'f the mUllh,!t' ur stuff the fewol' slJnior ~Hufr arc nccd~-d to I'un u 

lk·pn,'tnH.'Ilt. It muy h,,' thut Ih""'t' is foo Hult' fh.'xihility und t'xchungc tn the stuff of 
UIlJV4JrMUl'h to ulluw ,liuc.'h {!Cmwmh,tk to tw n,!nc.l(.'f.l,~d tn thc dntu. Th;~ is un Ut'l'U in need of 

much Illllf't.' dlHnill'u unulY"'lN und modt~lHnB su thut cft't.',clivc ~WH funclioll~ for univunilty 

dCfuu'l.rncnth CUll he COIH;!I'UCll,.'O, For the pw'puscs of thit4 puper u Uneul' rtt!uthmship Ilf.ttWf.,'tm 

Co"'''''', und fltllnJwf' ttl stbJ' flU!'! h~~,m nssullH!d, 

In n dynunlh: motk·ll,'ont.,.", Ihl'fl' lit it sunllu/' Net of ,ttttH:k nnw huluncc rt!hHionshiph to he 
tnh'tl ffHo uc\.'ount UN In thl' I\llll!ic ,'wl'wd mndel outlinl,,'u uhuvl.-, Tlwsl' UI'(' llw stud!,!." 

hnlullcl', till! Muff hu\unc,"' uud till! hlHJ1Jct CUl'I)'()VCI' rclUllunshlfls uml uccoum i~ lUkcll of tlu.' 
U\C or Muff Hml' for hoth h,,'adung und rcscurch. Thu\. the following muximihU(jon rH'uhll'm 

1,\ lukt'fl U\ U "mph: d~nulmc. /'l'.prCf.\".tI1tuUl1ll of U lUHvl'l'sily dl.~llUl'tnu'nl. Tltl.' ohjec,:livl' 
I unCUon ilrt llw dl'countcd (wt I'!'!turn when,! the diSCOlint fnchu' is a c lIt )-H) nud if iJl(,'Judt.'~ 

itHCI'CM on the hudget lHiI'fllu~ nt, Ttw ((!I'mlnt:! \IuJuc uddcd to (he ohjcc(jvc fUrl",'tion I~ llw 

diM.:ount .... d \luilu.' of thl.' t.mdll1g hUf.1ltl!t sur'plus. 

n 
()5> MnxHnht' l a' i (~<VI + h) (/-\)) (K"I + ~t) • a It -t' P Il, f HI' II,) ... 81 HI 

lei 

Sludl!nt hu/unt'l! 

(16) K, + 'Il z:; Kt.J -t. x. 
Stuff hlllnncc 

(17) It 0 1,.1'" h, 
Cash flow 
OR) P, r.:: ~dVI'" Ft}( Jut,) (K1.1 ... Xt\ • 0' It + P I~t • II, 



Stuft hh'ing 
(9) h,1:# Pt .. 11 a 
Student 81'udunUoll 
(20) 'It 0 'Y (1<"-5 ... X(4) 

'f,)lul stuff time 
(21) L), 0 2()() I, 

T~uchin8 time 
(22) T. tl t 0<,-1'" x,) 
(~csullrch time 
(2J) n, 0 Dc" Tt 

UudgC.H hnluncc 
(24) Ot c B,_, + Pt 

CommLmctng ~tudunt dUfllund 
( 25) Kt 0 a· f' fit 

20 

wtw~'C h '" thft.' stUU\1 of bMChillU done hy th\;' dcpnmmmt (usRumcs SlJlvic\! coursos NUPllUud 
from out~\tk' the d"tpufUllltlll). VI i~ t.hc c,;a~h vulue of the guvcl'Illllenl fundl..td VUlwhcl'. Fl is 
ttlt! tcc (WI' MUlient pUld to thl' depUl'lllwnt ftlllm the central udminislrutiun tn yeur l. U h~ the 

tux I'U"" n(1plll,,'d to revenue to fund the (:cmrnl udminisu'Ulion of the university. I<t.t Is the 

numtwl' uf tr.lUdl'nt~ who U'\' continuing in the dClJl'ee pt'0I~l'Ulll Ul the hcutnntn8 of your' t. Xl il'l 

the flumtwt' of Mudcllt., who CUlnmenCL' the deurl.~e in yeul' l (clirrently !il~' us u quotu). I, il\ the 
numhe!' of 'luff ut till' end of lhl! yeul' t £lull who urc fluid nn uvcl'Ilge ~mlul'y of a. n, Is the 
1H1lllhltl' of duvt<t ,,·ornmllh.~,llo I'CM.\LU·ch for which It hI ttssumed lhUt the dllpUrllllc.-nt c.~lutns P PL.'I' 

PU1!l~ [luhlt~hl·d nutl thul it Hlke/\ Oil uvel'usc mu! duy to produce n puhlishctJ (luge (u "utlwl' 

nl'httrur'>, ,,"It of Ilumlwr\), lit I~ u sct of nVl'rhcud Clllils for yen\' t, til is lhe numher of student .... 

l:tl'ulluUlIllLt Irom the degree proUl'lun. h, is the net IllJmhc\' or sluff hired or k'uvillll in y"ur I. P, 
i~ til\.' Iwt cl\lIih lllll'ninul'i of the dl!pUl'lment In ycnt' I uncI' ullownllcl' 1'01' oVl'rheuds. y is the 

UVCI'U!u: gl'Uduation rnUo which for u rOUl' year dcure\! will he MlltlCwhutlcss thnn 0.25, D, 11'1 

lol.ul Muff working days uvuitnhlt.' in yelll' t. Tt is tenchlng tllllC in duys I'C _lHired 1'01' th!.' 

srll.acitll..'U lcuchinu load or ~t duy~ p~~(' stuff mcmhl.!t'. It i~ uppunmt thnt thcre urc u numhcr' ur 
non 11IJI:lutivity rusll'ictlOll1\ Implicit in stich U Illodel hut it will hc n~sunwd thut l.'OI'lll.·' 

!\oIUlilln~ (lr'c not I.mcoutHcl'l~d. The stuJ'tlng vulucs 1'01' tlw numher uf sludt'tHs, the nUl1lh~~1' or 
Muff and thl..' lIlilJull'escurch output nmJ the milinl hudt!Cl cUI'I'yuvcr must nlso hl' Spt'l'iflL'd. 

In nddltiofl. " shure of tcuching. s. of n.s CUrl he convlmieruly ussullwd nnd an UI'hltl'HI'Y 

MudctH luuchinB lhnl.~. 1'. uf H duys PCI' student lIsl.~d. At; well. II cCnlrnl tux nth.'. p~ uf 10 J1l~1' 

cent iloJ uscd und thl.' coulTicicnlh on the th.mumu function UI'e ex c IOU unu f'} c:l 10. To ope,'ulI,' 

lhe mmJol nn hllCI\~SI I'ute of 5 f,cl' cent Willi uscd, Tlu~ input dnlu for the nlOlh.~1 nt\' 

surnmUl'iM~d in Tuhl!..! ,. 
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TABLE 1 
S(t/t!CIlJt/ Val,lt'.f 1m' 'he SWI'tinH VlIlll(!s lItul Pm'(mwIlJIw 

--------------___________ H_' __ ~_.~, ________ ._., ______________ ._g~ __ ~ ~~ 
Vurit\bJo 

PUI'unWlCI' vnhU,Hi 

Vulu(;t 

ISO 
7 
() 
() 

so 

l' (interest nlte) n.os 
l (ndminitdmtion tux) (). I 
P ($000 pCl' puye puhlished) OJ 
t (tcm:hlnl:t duys/slUdcllt) R.O 
I'll ($000 ovcl'lH.md COSlS) t2n.O 
u <demand jnt\.'l'ccpt) 100,0 

VUliubl0 

Tc.wmlnnl vulues 
(\'1' 

V(ttuc 

150 

8 (dcpnrtmulll tcnchin1J shuro) 0.5 
o ($OnO Ilv(,U'ngo snhlt'y} HO,f) 
'Y (Sl'lldutlllun l'UUO) 0121 
V t {$(}OO vouche,' vulllo) 2.0 

h (demund Hit)11U) 10.0 

"Mml~ nllhe vnlllc~ dlol\cn nfC nfhIlHII'~ tIIu.1 nfC "nllntended 10 rencel cUller n flllrllculnr silUUUOll nr 1\ rcullln\c 
\\\tUI\UClIl hUI only 10 IlIu!IIfUlC Ihm 1I1I\:11 U IUndel CUrl he Iifllvcd. 

SO'UUHfl uf tilt' nwdcJ u.,ing the pUf'umctc,'s und VUh'Ch given in Tuble I ()Vt.~I' 5 plJl'iods wus 

ohtnin"'d hy lIMng MUlh~mullcu (Wolf"lu)) IY9l), The oh.lccliv~! function was tnuximlscd 

.~UhJ\.'I,,:t to the VUI'lOU~ I.'onstruinth nm] with the k,,~}' h.!l'minnl ,,'o!HUtion thut the Ulunh"", of 

~lUdent~ (S( th,,~ c.md of the rwrwd f'ihuuld c~Juul 150. The pl'ch"I'I't.~d (",'minnf cundltion which 

I'dUll'~ to thl' Iden or u non'pl'Ofil orgunisutlon would he lhtUlhc cush /oIUl'plus III r.::l () hut 

J'I .. ~uJt."1 fllr ~,'x"""~I·imcnt.~ with ,JUll 4:onditJon (..,uld Hoi cu,lJily hl' ohwincd Lccuusc rnuJtipk! 
)lolu(lon~ nrpCt\l\~d to t.!Xl~l for ench tinlC pCl'iod. The I,:xpcrimcnt reported thl-,wel'u .. c 1'Clutch to 

u nXc.'d l'innlnull1hl'r uf stlld~'tw ... TIll' ChUl'lh in Fillun .. ' 4 I'dlect the SOlllLloll.n whil1h stuul.mt 

und 'tlurf numhel'" nre I'upidly lnct'Cu,st.·d until till! tCf'minul condition s(af't~ to h~!(.'omc ~f"ll.I.·(jVll 

and Ul thi!tJ point I'l!scttl'ch limt.\ R,. is urcutly expundcu, The pattern of fl~ct" P,. set I'cl'k'ct thl~ 

!~f'Owth ruth with fcc~ initially d~crllnscd uno lhlm ns nlUdtmt numhl'J'h must hl' limlll.!d fl'l',,, 
HI't.! then inCl'cWiI.!d. 
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If instcud of u VOUChCl' system of puymont tho model is modit1cd so us to (1pcrnta with n fixed 
commencemont qU()tu for' students unl: flO lC11uinni student numhol' thon L\ slunificnntly 
<.Ill'forum outcoille is uhtnincd llS given in Figw\! 5. Student numh"ts nrc Ul1udunlly cxpnndod 

from 150 to close to 190 students since tht: quota intuke of SO wus set somowhnt higher thun 

the numhc!r of students 8l'udUllt!nllln cuch YCtU' of 42. As tho numhol' of stuff wot'c gmdunlly 
hlcl'cnscd tlwough usc of the previous yours cush sUl'plus t.hen t,he nmount of timo spont on 
flJscnrch could ulso incrouse nfll!l' the wnching l'Cquh'cmcnls f(lI' time hud heen met. Theso 

J\-suhs. us in thl.' previous sets of results, l~flc.ct the close rclntionship hctwocn the inflow nud 

outflow of stmilmls ufld the hudgotUl'Y success of tho dcpm'lfllolll. nccnus~ of tho fixed 
lcnchin» loud rClJulrcmcnt llwn only rusiduuJ limo is uvuiJublc to he usod OJ) !'cSCUl'ch. 

In CSMmC:C tilL" l1HH.icl is u two output model using the pnid input of sturf which UNO thoi!' tlnl(.~ 

h) pJ'Odu~c I'cs,~nn:h and Il'tlch!ng. Although it itS nppc.~uHng t.o think thut the gmduntion rutin. 
'Y. IS U funcllon of lL!nching lBput in terms of suy. hOUl'S. thtH'c ill littJo l'vidcncc thut this ls the 

ense, It St'l'ms lhut ,'utCh of p,'ogn.'M,ion thmugh u dcgrct..' progl'um lire mOl'l~ likely to he tl 

fUn",'lltHl orillc churut.'tt..·I·lsth:~ of the MudcHt!t mlh,,.,. thun tlw (lJw.:hing input (Chi/mur und Zuk 

19X1). SI.'k'CIIO/l of NHldtmtb wHh dWl'U<.'wrisrit.,'f\ which impt'Ovc pf'(}gl\~sslnn ('Utes muy, of 

~·OUI'''il'. h",' 001.' ,mpol'Hwt fUlll.'(hHl of th(.~ r-;(Ufr. 

In u \imtluf wHy. the manner tn whkh eXUl1IinU(IOn ~tandur(h'l m'll Ht~t is tikdy ttl hnvl' un 

Imrol'tunt hl'unng on flf'\lgrt,.t~sitln f'U(t,.t~ ,orne (It'I:liminuI'Y wOl'k nn dntu fmlll lhl' [kPUl'tllWl1t 

ur Agrtculturul Ec.'ollottllf.:'" ut thl.' lIniv(,.'\'sity of Sydney ulso s",'(.'tns to provide lillie 01' no 

MJppOl't for till' notion thut wtu.:hmg input hu, un d'fl.'Clllll the gmliuutiol1 I'utio~ und the 

pro1:m,t~Mon of stmh:nt\ from OIl1.' yCU\' to till' n",'xl. A Im'u.el' gl'oup of MufT did not Sl~cm to 

Imply u lower uvcmgc cxrK'nditlu'c pl.'" clluivalcfll full·til1l~ Mudcnt (FitHtn.' B.I l. Thi~ ttlu)' 

he thl~ I'C1\UIt of thl: collc.ICl"ld data hl'in!l hused on U p""l'iod in whil'h It wns uppl'Upl'inll,.' tll 

~pend all of th,: ullm:ated hudg(.·( uno thut MulT Ugl' pl'llfiles WI.'I'C slmilur in the VUl'iotll'l 

dCpnl'lllH.'nl!-l consiullJ'l'U ulld uho Wt'!'C sluhlf.!. Thb should nol he tnkl'n H." <.'ondllsivl' 

evidence that it i~ not p01';~ihle, undl'!' the 1'lldH ineentivc~. to orguni~~' n stuff UI;1I.' prol'ih,1 

whIch i~ hu~ u del.. lining tfHlIltinul cost U~ ttw Sill' or the dcpul'tmerll IIlCI'CUSCS. It would Sl.~elll 

that in un cnvimnml1nt in which it pays to /oIplmU the whole budlWl allocution und lo nrganisl' 

thc stuff prolilc to do so the ec()nOl1lil.~h of si/.c un,' not Jik~!ly to he nppnrcnl. 

The I'cusolluhly slmplc model ou\lincd uhuw. in u wny, l'cfk~Cl~ the husk Idcuh of .hll11C!o! unci 

Ncuhel'gcf ( 19H 1) in pl'Oviding for the compl'lition for the usc of stuff lir1ll.,~ hLHwt,\Cn h.'lu.:hing 

und l'Cscut'ch und the possihility thut lunching may suhsidise the l'eRem'eh uctivity dcpcnding 

on the I'dutivc return to research und tcuching, However, liulL! UCCOUIll hus heen taken of lllf.' 

Issue of quulily nnd the distinction hetween undct'gruduulc und postgl'uduUIC clUHSCS und thL! 

distinction hutwocn production und consumptiun. 

\ 



25 

.... urthcl' work is required nn this modol to expnnd its size. to develop more dctnBcd 

I't'luthmships f(lI' somo of the purnmottm; 8uch us the returns to rnoouJ'ch effort nnd the 
tcuchint~ lime lnpJJt wh~ch is IIkeJy to chlmgc., us (11us8 size chnngcs. It is likoly thut an 
impmvcd model could be UlJvcl(lpcd in U fllnthcmutical Pf'(lLtl'umming C!twironmcnt using stich 

software as MINOS or (JAMS. 

The mod(,.'Js presented in (his pupc.' ull suffer u numhcr of Jimitutinns, They fluvc hc(.m 
desigfl(Jd to permit un undcrstundi.ng of SOrtlO of the ccntrall'Crntionships dl1iving the 

Om(xtnlCs for it smull university dcpuruT1cllt. One of the potential issuos which beMs on this 
i~sue il\ the scope fur dif'fcrcntintion of fct.'s hy <.'ourscs. your 01' hy plw(OI'muncc. As BJ'(,mnnn 

(/9!'HO n(}{C~t (hut if tntll'ginul costs difTL!I' for dU'fcrL!nt groups und thtlllhcsc dilTL!I'CnCCs in 

rnm'ginn, "'o~t Uf'C not outwcitlhcd hy spilf()v~·r effects' then fl'CS should dlfrc!' nccording to the 

\lul'iou~ cUlcgOl'k's. He also muk\'!~ the point thut unless fcc!i ul'e highel' 1'01' the high cost 

,-,tlUrscs lh(.m l'Iuch CI)UI'M.'S will WIther III fuvoUl' of the lower cost courses. Also, n f'ul'thcl' 

\,'ornph,-'utlllg fU,,'hlr il'l till' po!ol_I.tlhility (hut fuilure l'utl..~S may vary with thl! )ll'''!' in the progrnm, 

An exptllHk'd V.:J'l-tlOfl of llw modl.ll. which include~ l..'Udl studl'nt cohol't could luke difrl.'I'I.~nccs 

tn fl..· .... s h) >I.'UI' mtll ll(,.'COllllt und thu~ hl.'lp with un cxnminmion of Ihe queslion of whut is the 

oplllllUlllll.' ~tl·\I(.'tllJ·~ IlI.:I'O'~ }'1.,Iur, fu" u degrl.'e progmm. It Inn}, he lhul u low cnll'y fCl~ with 

11I.'UVI,'1' dllw\l,trcam I.:hul'ge~ .. :nuld he llflwnal rot' u smull dt.'pul'llllelH. Thb would hc Iikcl}' 

to he piU'tlt:ulHI'I~ U'Ul' if dU\l;c~ Ul'l' ~mullel' in the finul yenr'" und CllSI~ typicully highet'. 

TIll' "'lie 01 tHlHo' ,,/,wnl on udmllli\lrtl' ,Oil null how thl\ rdalC!\ to lhl' us,,' or 'tluff linw was not 

1Il(,:ludl'd 1;1 thl.' Illodt.'!. ;1 would ~l'cm appmrwiutc to mdudc It in un I.'xpundcd lllodcl M) thut 

1111 .. ; tllOd, ... 1 would. In ,)l'IIh:lpk hav\, Ihl~1.' olllrlll~ 01 tcuching. l'esl~IlI·l..'h und udmlllisu'llllnn. 

In n:lulion to depal'uncnt:-. 01 'l~rkullurull.~cllnomic~ the possihillty of U vnuclwl' systcm will 

hring with Illhe dHtlicllttc \II "cIting h~c~ nppropl'iutcly and thcn udill~ting thus!'" It'll!'! thl'OUl!h 

lime. For u dl..'parttnl'Ill10 survive linunciully with till' vouchct' "yslctn It Is <:Il.'ur thlH rupid 

lHJjuM.tllCllt uf pUI'UIllI..~tCI'~ slU:h It!'. stuff lL'uching loud, clus~ si/.cs, und numher or slUff mny hLo' 

required, This will Imply u higlwl' h.'vel of Itlt\nngcllll.'nl skill for dcpurtll1l.'ntul munull\.'I')-, than 

prevIOusly cXPI,,'ClCU. It will ulso imply u hettet' ~.'ollcclion of infuJ'lllnlion Ull some of till' 

pummel'-"'! in the .,ystClTl I-tuch us It'spollse to pl'Ofllotion und udvcl'llsing. the effect,1t 01 quality 

improv~nH,HlI on reputation, the effects of student selection un pml)rcss nnd gmduution mlio.\ 

l\no the nutu!'e of the cost und dL!Jnnnd functions. PinuUy. u full~r t .. culment of the pJ'ohh.~m 

1'01' the univer~ity dCptu'llllcnt munugcf' should rl~ulJy involve u tJ'cutflll'nt with f'isk. Thl.' 

exercise will he left for fUf'lhL!r research wOJ'k. 



Concluding Con.nlent 

SigntOcunt chungm; ure «guin proposed for tim (cl'tint)' CdUCtllion system foItowlng the ro
htU'odu,~tion of fees in 1989. Tho pl'OpwmJ for It voucher system o)Gtunds the flexibility 0(' thl..' 
funding of univcndty p'uc~s nnd would (';:l'CUIC u competitivo environment between 

universities. 'fhis will ndd to thu l'iskilless or (he cllVirOllntcnl in which univcl'sity munng'll's 
und dcpurtnwntul level Illunugcfs OI'Cl'UlC hut wiU nts() uHow grculct' (1cxlhility in dCl(,wmining 
und mnnnging (he im:()nu~ of It dcpuJ'tnlcm. Agricultural cconmnic8 is luught in u numt,ol' of 

universities in Australia. typtcnJty in smull dcptU'lmcnts or incm'pOl'utcd into nsricuhuruJ 
sch.mce degree pl'O!u'ums. Agrlculturnl economics dcgl'cc programs UI't~ cnmpuUlive for 
studt.H\tN (lV«:1 .. I'ungc of ()th~I' UI'CUS im:luding economics, np.rlculturc. nuwml rosource 

~c()nnmics, ugt'ihusinesb und to n lesser oxlCnl tho hroud "unge of degl'ee l,I'olP'ums. In heing 

~ompNh1vc with muny \)lhcr degrce (ll'Ognunt\ the supply uf students wishing to luke II 

ll'Uining In ugl'i!:ultul'ul cconomict\ hccunws un issue when significant sums of money urc to 

he chm'pl.'d for IU:I.'(.'I'IS to univ4.'f'sity. Tht~, of cm.I'SC, is minted to the perceived demand hy 

~'mrlloYl'I" f\)r ltw purlleulu .. set or skillh offcred in ngl'icultuml cCllnornic~ (lmgmms. 

In dcv(!loplIlll U SI.,'ll)1 htH1l!"'1 ha\l.t d motk'l~ of u univl.'I'sity it hus he shown thut the tl'unsihotl 

Il'om ttl", \.'lIl'l'l.'nt prdrill: fundL~d,yMI.'m, whu:h indudes quulUS on sludl~nt plnces. to 11 v\lIu:het' 

'yMCfl1. dl.'flurtnwnt manugl'rl!t would Ill' likely to lend to n chnngc from ,:ust minimising null 
udlu,tUl{! !t\lafflllg hi !'jelllllg rl.'C~ nnd udiultilltlt! stuffin!l su U~ to nlnximlse the flrCSl'nt unt! 

futun.' ,h,,,,'ounted 1lL'1 Income !o,ln.'atl'l. Bl'CUUM.' of the non-profit ChIU'U"'I~t' of university 

dt:rurtfllcnt" any net ll)(:otnc p,alll~ cannot hl' disll'ihuwd us divithmds hut IlHlst he uSl.'d hy ttlt.' 

depUI'ttllent fm cru",'csuhMdi~ing de~il'Uhle but potcntiully uJlpt'olilUhle UI.'tivilll,.'t'\ ~uch U~ 

t\."I.'ul'{.:h. 

The Pl'Otl."'hHl of ugru:lIIlUntll'conomic~ "'lUTelnly would seem to ill' undL'1' slymficunt tht'\.'ul. 

A~ mcmht.·r~. we un: lactn!! t.h'" fe-definttion 01 our pl'ofexsiunuJ unm hy lnlr.~J'CM~ \lUi sHlL' thl..' 

AUMfuhnn AY1'tcuhurul Economics Socwty uno uutside lhe tnu.Htinnul d\!purtmL!nt~ of 

ulll'icuhurul cconllmics Tlw AuslruJiHn AgJ'ihusim~ss Associutton has implicitly dl~nlll .. d 

ugricullurul ccollnmiatl>t OUl of tht' ureu of the hUkin~ss munugl'fllcnt of the hwd sysIL'm 

lat'!~cly hCCUl\~C we flliled tu understand the ntHu!'e of the husiness involved. Thl' Agrfcuhurnl 

Consultunts Assoctnllon hus f'll~f'r()l'mcd n simHm' tusk ut the runn level hUI hns htmn nssi"lt,'d 

hy the trun~h)J'JllUlion of uyr;culumt' extension f"om U ljovCl'mnCtH fundml uctivity ttl U 

prlvut.uly fundl'd nctivity. At un cducntimwllcvcl ugl'iculturut ccnlloflliMs hnvc u major hutttc 

tu fight in rc)nthm to the cuntrol of curl'icuJum with du.~ AustruHnn InstitUlc.· or Agl'iculturul 

Science which is clniming nUlhol'ity uver the ut'~u of ugricuhurul cconomjc~ in I'elution to 

competency slundurds. Unlc~s Uk n pl'ufcssionuJ IJroup, agf'icuhuml (..tcUfwmists shu" ul"nning 

the h()undu"io~ of tho profession h is Ukely thut others will define the pf'of,,-ssiol1 out of 
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existence. This 1& an urgent task nnd not one on which it i8 casy to get ugrccrm:mt. Howover. 
the thl'euts nro t'Cnl nod of vlud Importance to tho futUl'C mumlg~mcnt of ucndcmlc 
,dcpul'tmc.mts. The l'rumcw(wks. concepts lllld the pJ'ofcssionnl view of the wOI'hJ 
communicated to ugl'icultut'ul economics stuucnt., defines the futuro of out' J>rofcsshm nnd to 
l\ vo,'y grent extent its usefulness. I beHove the founders of (lUI' pl'Ofcssion Jufd u snlfd 
foundaUon but we ctmnot ufi'ot'd to stt,p buUdina and ro-shuplng. I believe wo huvc puuscd in 
the dcvchlJ)JllClll of nur profession und the world htls hoon chtmRint~ lU'OlUld us very f'npidly. 

The prop()~nl tn intl'mJucc VUUdlCl'S tll' 10 further refine the private funding of' tcrdnt'Y 
QuucutiOJl p,·uvidt.·s un 0IlPlll'lunity for lhe ul.:ticultumJ ec(}n(lmk~. (ll'ofcssion tu redefine wltut 
it i's uhnul.. Tlwrc will he tht.! opportunity to compete with other pl'Ofussionul u{'cus for the 
nUcmlion of studtmtb, The munugcmcnt of lhiM Cutnflctttion wHilm vital to the 8lJCCL'SS of 

dcpa"ullcnt~ of nUf'kuhuml (.-ClHlOfl1lCS. The StHting uf fees. th~~ effbctiveness of puhlicity nnd 

the deor dcfinttion or ttl<: product ht.-ing uffcn.!d ufld ilk 4lUtUty will nil he Cl itlcttlln the lUll got' 
h:rm MJ(.'Cl.t!\~ of the proh.·~~Hln hhoutd thl' vllw.:hcl' propusal UJ' SOllll.Hhinu similar ht.~ 
ullrh,ml",*ntc.-U. 

The c.h,'vdortllwllt 01 a mOlt' mat'kl'HH'll'llh,td \'titH.'ulillnnl system I<IlhlUld allow smull 
dCJlal·trnent~ Mld\ a' lhO't~ til ugl'l"'ultul'ut cl.:ollomit.'s ttl l'cspund in the chnllcl1llCS of udlu'\ling 

ltl the nel'd ... of a nlphJl) ..:hanginll "'l't 01 M.'I.'to\'U1 fUI'c~s. The dOwlH .. ide ri.sk i.!\ thnt unlc:ls 

the> an.' munul!ed u,", it hU~JflCh~ If' v.hu:h the Mufllnu UIIJ fc\.' ,,\,'UinL4 vUl'iuhlt..~~ cun hl.l nexihly 
IllUnUl!cd then.· 11\ u prcut".-" dungl.'I' of dl.'pUl'Ulll'm:, 'SOlll[: hruke', 
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AppcmUx A 

Al,rglllol Relllrlls It) tl Depnrl1ll",'t u#,der \'tme/ters 

Assume thut there UI'U two departments (nssumcd to he cquivttlont to (\\In degree pl'Ogrnms) in 
u univ\!rsity in which ~uch Is sul iecl to payment undel' t\ VOUChCl' ~ystum. Studonts nre frce ttl 
tnkl' vouchcl'S to other univcl'Sillcs and depurtments nnd it is also ussumcd thut the 
dcpm'tmcllt.s urc uhlc tn indcp~mdcnt'IY S\!l thelr fees at whuwvcl' level they decm nppa'orrilnc 
(no conti'll) ~!mltrol un fecs). tt is also ussumcd thut ellch dcpurtmcnt flwcs u duwnward 

slopinll lI, 'mand function whh.'h i& mdl'pcndcnt of the demand function of the olht'r 
dcptu'uncnt in lhl.' utli\'cl'sity. 'l1lU1t the invertcd demand functhms mu)' be "'~r)f'Cscnlcd hy 
linenl' functions tn til\.\ numhcr of htudcnts ~I (i~ I ,2) und the Icc chnrguu thc flltuderH, Ft. 'h~ 

(A. I ) 

tAt) 

Ft;;;<;t(l, • XI )/(1, ' 
Flc «(l2 • X2)/~2 • 

whl.'I'I.' (X" > () und ~I > () The f'I .. 'VL'IlU\.' Hvalln!"c for the ,h.'flUl·tnwlll~ uft~r u ru'opurtion, k. 

h,,,. heen ullll,,·ah.~d for the ~cntrul udmint1'lUnlion muy he wl'Hhm UI'\ (A.l). 

(AJ) 

II the lujrlllniMI'ull\'~' ull",:utton of thl' rl'l11IUnlfl!! fund" It is mudl.' to dL'pm'tnh.'nu. in 

PI'OPllt'lion tllllw nurnhl.'l' of fuIHin,,: L!ll'IIVak'I,1 Mu(,h:nl~ ttH: depurtnwnt h'nl.:lw~ then 11lL' 

fund~ allo<:uted to each dl~(lUl·tml'lHl PCt. mlt~ hl' t'XPI'CsSI.'d Us. 

Centl'uliscd l'ormuln (e) 

(A.4) 

(A.S) 
FCI 0 II )q/Oq'" X2) • 

FC 2 c'" I~ X 2/( x I ... >; 2 ) 

In (he cnsc in which the vnhu.' of the vouchel's is u·unsrt.tt·tjl.~d dircctly to dcpul'trncnts nmllhl.' 

cost of lhe ccntml udnlHlbu'uthm j~ covered hy the h!v)'an!t of u tux on the I·CVt.IIlU~~ of the 

dopUI'lmCnl t.hOlllhc luvcnuo tll em:h (k~r)ul'tmcnt, P'Tjl Inu)' h\! written us: 

CcntJ'U1 tn~in8 system (T) 
(A.C,) 

lA.7) 
P'T, 0 Xl FJO . ll) 

P"f'2 t:l x2 P2( I • l2) 
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whe." II is the tnx' nno which nlny (,r nln), not bo cmnnum for aU dupnrtmcflts. If dine.CN 
dcpnr'uncnt-. t'C(luh-c signU1cIlntly diflcl\}flt services t)'Om tho central administration tben tho 
lUX rnle mnl' bo set for dUluront Umup ... of dCf,ul'tmt'nts. 

l":inuUy. thu third ("llSC is wIfe.·..., lhe mJministrathm Chl1fgUR apccU'ic fees for the services 
rondcntd tn cnch depanment., III this cuse It is cumumfJd t.hnt the fbes wmdd IRr~cly he on " pet 
student bu~i.s. So thm the funds obtained in thib cnsu. FI~,. moy he wnttCrllls: 

Central fcc fm'm."'· ;, ;. Ii·) 
<A.S} 
(A,\)) 

FP ~ J: ~ I P t to Iq x I , 

PPa c X2 P2 .. k2 "2 · 

lJstrttt t~tc nhm'\! toclutinnshjps (he mUJ'ginul rcvunuc fm' cuch f'ul\,hnllsystcm mn~ be dCl'ivcd 
hy tAkins thtt \:CI'lvntivc with f\!Sp\.!ct (0 tflu XI vnr'luble, 

Cc.\fllm~t~C\. ;:.lr ilulu (C) 

IA If» MnC\ e « I . k}((XJ P27<J~ .,~ ~,tXL' + 2a! Ii? ~J X2."~".:' (~t~l:"X~ + ~~tlh X,~,2~. PLX~'» 
<fll P2 (x I '*' >ta)2) 

(A.ll) MI~{'., to:! ~(t • k) ((XI ~~ Xl~' ~~. ~l' + 2 ~l~J~J XL~2 ... (X2 IiJ X2~·,:l JltXtX'~ . 2 ~I X2\)) 

.. (Pd\2(Xli'X2)2) 

The mal'~inal revenue under th,,' c~mtl'uh~cd hll'lllUlu i~ deal'ly U "'Oll1fllicUll'd (,)ulynomiul 

rUIlI..'th 11 
()f llh. numhel' uf Mluj('nts In hulh dcpUI'tmtmlh. Thu\, nt ,i\I.' Illul'gin with I-Iuch u 

fOl1l1uln ullm:ulion u dCrHU11lWilt manugc" will hI..' n .. ·ccivitlg signnl" confuM .. 'u h)1 the chanl,%\," 
laking ,,!u\-'e in other dcput'tmcnt~, 

In the CUY' 01 ,1 tax "YMcm thc mu!'!:,nal n .. 'vclllll.' fur n ,k'pnf'U1Wtll is imh.,'(wlldcnt of lhc.' 

Mudcnt numb f\ in nthCI' dl~PdI1mcnt!\ (pl'oviucd thf.' dcmund rclnlionships nrc ~c[lanlhh.·) and 

dependent only on thc lax rute nnd till' numhcr of stud~nts inking u d\!g.rl~e til I.he rUI'lh.:ulnr 
dcp-\rtmcnt. 

Ccntml tux s),Mcm en 
(A. I ?) 

(A.1J) 



30 

As whh tbe cnSQ for tho ccntrnl tax. system lho fc{, fOl~ ticrvice system will also rctm*n a mnrginnJ 
retunl to the dOpllrtmcntu} decisicm maker which Is independent of tho nctions of other 
dcpm'tmcnts, 
l:fOO 't;)!' sCl'vlce system (F) 

(A.14) MRpt t"J (at .. 2 "I )/PI .. kt 

(A.IS) 

It is wOI·dl floting thut the flHu'sinul revenue ror u dcpurummt tn which thero wus no fe<}uircmunt 
to t'und u ccntmJ udminisu'ution wuuld he uquuJ to Ute fillst (Ofm in euch of'tho equations (A.12) 
to (A. IS). 
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Apl'Ondl1( Il 

Depllrt"UJlltal Bx/umllll",'e Pe, 11PTSlll" tit, FacIlity rif "grlc'tltllret 

Sytllll', fJlIl.'4trslty 

Dutu ute rogulurly JmhHshcu hy tht! LJnlvt'fslty of Sydney nn tho oxpendlture lref ~(Iuivulont 
fuU limo studIJnt unit. totu) scuff numt~l's und the total uXI)cndHw't!8 of dcpurtmcnts. These 
dum were uS4.~d to pI'CpUl'C r:iStH'O n.1 und the nssocintud n:grosltion cquuUuns. It is ~()rth 
noting thut u pl01 of mUll C~l')cndhure V~t'HUS staff' numhcr~ ulso reneet us ,'Cusonubly 8tl'night 
Jin,,\' 

SleFTSU 
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Staff/Gludont raU 

Htlurc H I Exrwndltun.' pt.~1' EFTSll (I\lul) fOl' f)l,!purtnwnt~ inlh",' Fuculty 
01 !\!lr\\:ulturC. lImYt,'rsny of Sydney. J ')Xt)·l)2. 

The t'cgll,..,t;hHl n .. -)ullo'l\hlP fur thl' duta u~l'd in Figun,' U. J i.'t U,\ follow" (I·yulucf!t in 

punmthc~L'''): 

('IE l'i:l 0 f) 119(} + J.2M< x 10''\ (J/SSfU 

(L Ix) (lOAH) r{2 fdt.H7 

A tout! of 1'1 ohfo.ot·vution~ of four ctlch on flvc dcpUt·tment~ nVl'l' the pt.'I'fOd J t)Ht) (0 f 992 

were uM,-d, ('IE IS the cKpcnditUl'C pCI' cqulvah.'nt furt·(ifth,' studl..'Ill H!FTSlI) und ssr~ i~ thc 
~lUdcnvktuff rutio. 
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