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Introduction

The development of human eapital for agriculture is a vital contribution that the educational
seeior makes to the agricultural sector, There are many nspeets to this contribution including
primary, secondary and tertiary level education, the development of research skills, research
output, maintenance of the stock ot knowledge and extension activities in relation to that
knowledge. How the components of the educational system function is therefore important
for agriculture i genia! and also for the participants in the educational sector reluted to
agriculture. To place some bounds on the discussion in this paper it has been focused on
agricultural cconomics education, The issue under consideration is what will be some of the
impacts on 4 small university departiment, such as a typical department of agricultural
economics, of a change from a ‘regulated’ system to a 'voucher' system. Some of the
implications for agricultural economics training at university level will also be considered,

The economics of education is a difficult subject, education being neither a pure public goud
nor a purely private gaod. Itmight best be referred o as a quasi-public pood. As Blaug
(1968, p. 249) points out, .. the economic henefits are largely personal and divisible: helow
the statutory leaving age, itis possible to buy more education and above the statutory age the
number of places in higher edueation are rationed out in accordance with examination results,
Itfollows that there is nothing in the natre of education as an economic service that prevents
meaninglul comparison of its financial costs and henefits', Thus, a very difficult and
substuntive economic planning issue is the extent to which the public should fund education
and the extent to which the individual should fund their own education. Brennan (1988) has
pointed out that in an ideal world in the absence of other relevant distortions, fees should be
structured to take into account the marginal cost of providing the education minus any net
marginul ‘spill over benefit, By this he meant benefits not ag. ruing to the student. The
difficulty, of course, is how to measure the benefits to the individual and to the public or how
to setup a suitable pricing system. Voucher systems have been soen as one means of getling
closer to this ideal and as o means of having a more competitive education sector.

*“Ihanks are due to Bob Batterham, John Drakey, Ross Deynan, Ross Hareold, Gupareet Singh and Alexander

MacAulay for asststance in varlous ways In the development of this paper.




Fees are not a reeent innovation to the Australian tertiary education sector, Prior to the
election of the Whitlam government n 1972, fees of about 20 per cent of recurrent teaching
costs were charged by State governments, In 1972, with the election of the Whitlam Labour
government, wrtiary education was mude essentinlly free by the eliminotion of fees, With the
defeat of the Whitlam government in 1975, then followed o perfod of what Smart has calied
tertiary negleet’ with the share of tertiary education funding of total federal budgetary outlays
shrinking from 4.5 per cent to less than 3 per cent by 1989 (Smart 1990). Then followed the
Dawkin's era with a Green Paper and o White Paper (Dawkins 1987), the Wran Commitice
report (Wrean 1988) on the funding of education and the recommendation for o Higher
iducation Contribution Scheme (HECS) and an associated tneome contingent loans scheme
bas «d on futare wxable income. By Junuary 1989, virwally all university students were
subjeet to a fee of $900 per full-time semester.

ftas clear that recent trends m educational policy in Australia would SUBECSL & move away
from the sdea that the public should fund almos entirely the cost of the public education
system to an approach where the individual funds part and the government part, through the
use oF wax revenue The HECS charge was a break with the previous 15 year experiment in
free wertlary educanon . The HECS fee is a fixed per course charge for every student who is
in the publicly funded wrtary education system and over a period of tme the dollar value has
been ereased A further step in the student funding of public education hus been proposed
by the Coahion parties m the Fighthack' (1992) policy proposals. The proposal involves the
provision of publicly tunded Navonal Education Awards or ‘vouchers' available o students
who wan suceesstully compete for such o voucher through exammation results. The HECS
charge will continue but Universities and possibly University Facultios and | Jepartments will
be able to rebate or impose a surcharge on the HECS fee. In addition, the meome contingent
loans scheme will also continue and could potentially be used as a means for students to
horrow the difference between the value of the vouchers and the fees actually charged by
universitties. These changes then make possible price discrimination on the hasis of the
demand by individuals for a particular degree program. 1t is a change which moves the
system i litde closer to a market based pricing system.  Significant, however, is the faet that
the govemment contributi i through the voucher is not proposed to be hased on the value of
a purtieular educational progeam to the public or the country as a whole but rather it is likely
to be based on what 1s known as the ‘relative funding model' or more simply the national
average cost of production at a historical point in time for varlous sets of degree programs
(Dr David Kemp, presentation to Heads of Depurtment, University of Sydney, North Head, 3
November 1992),
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The abjective of this paper is w Identify same of the implications for the operation of
University Department of the introdus ton of a vousher system for the funding of education,
The particular focus s on the aren of agricultural economies edueation and therefore on what
may happen to small sized departments. In the case of agriculiral economics departments
they are usually small, require considerable input from other department's teaching programs
and are producing graduates who enter & very wide range of professional areas on graduation,
In some cases, they are in effeet supplying the educational needs for u segmens of the market
t which the students with the higher tertiary entrance ranks enter the arcas of agricultural
seience, ecanamics and accounting and a portion of thase who eannot meet the quotas fe;
these diseiplines enter agricultural economics programs. In addition, agricultural economics
education is i some cases Hnked to degree programs in agricultural science rather than
specitic degrees in agricultural economies. Agricultural economics as a discipline therefore
fills a rather spectal nicte tn the market for educational opportunities,

In o broader contxt, the wsue of the nature of the tratning provided 1 considered in the
contest of a umversity product which is not professionally based in the same way as
medweme. vetennary seienee o accounting but i discipline based and founded in the two
areas of agncultune and economies and with o stiong onentation oward applied economies.

The Curremt Tertiary Funding System
As indicated above, the terttary education seetor has been subject to a magor policy shift with
the reamtroduction of tees and i the futue may be subject o Turthen development
concerning the way 1 which the government comribution to the funding of education 1w pad.
These shit woeald seem to be toward trymg o develop a better balanee between what the
mdividual student contributes i reliation to the private and public benelits of education In
thes section the aature of the current system will be constdered. The proposed vougher
system will be discussed m the next section

The key elements of interest in the current wertiry educational funding system are as tollows.

»  Allocation of resources to umversities on a ‘relative fundmg model'.

*  Negotation of student and staft profiles i retrn tor negottated funding.

¢« Restriction of student intake into degree programs through the use of quotas related
ter the student profile.

¢ Alixed student charge (HECS) of $2 328 in 1993 for o standard program (Australian
Taxation Ofice and Department of Employment Edusation and Trming 1992)

¢ Restrictions on additional fees for domestic undergradunte students,

*  Negouation of saliries and terms and conditions of employment through a nationa)
wiLge system,




4

* A variety of formulac and systems of negotiation for transmitting funds from the
central administration of a university to its departments.

This system provides for centralised control over both the fees paid by students and the
number of students that can enter a particular university, Control over the number of
students entering o pacticular university is through the limitation to funding based on the
negotiated profile so tiat over-enrolments by universities are not funded by the government.
When dumand for the number of funded places exceeds the supply it becomes incumbent on
universities (o introduce some form of quantitative restrictions on enrolments, usually in the
form of quotas, The key management variable rematning for department managers within
such a system is the number of stff employed, and as a consequence, the teaching loads
(students per sl member or equivalent full-time student units or BFTSU per staft member).,
This assumes that depuartment managers do not see gains in under fulfilling the student quotas
or downgrading the quality of the education through reduced teaching input and restruetured
degree programs. Given that stadf promotion eriteria and, to some ex.. 1, the caring of
additional funds which can he used in more flexible ways are based on research reputation
and output there may he an meentive o gradually downgrade the eftfort put into weaching.

The Voucher Proposal
Early voucher systems for the funding of education were proposed by Milton Friedman
(1962) and others. The focus has been largely on primary and secondary education
(Mecklenburger and Hostrop 1972). A review of proposals discussed in the Australian
context has heen provided by Blandy, Hayles and Woaodtield (1979, Much of the lterature
on the question of vouchers tor education has heen related o concerns about equity and
access and analysis designed to overcome some of the perceived problems. A number of
modifications and adjustments o the basic scheme have been proposed. Suggestions include
vouchers ol difterent value depending on income and levels of disadvantage. These issues
will not be considered in detail in this paper.
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Figure | - Stylised Representation of a Voucher System

The busic design of the voucher system proposed by the Coalition Parties in the 'Fightback'
policy proposals is of interest. National Eduention Awards, us the vouchers have been
ermed, will become the major source of funding for the university system should the
Coalition’s policy b adopted. The basic proposals are as follows (Liberal and National
Parties, 1992),

National Education Awards will be awarded to individual students on merit within
States but enable at any secredited institution in Australia,

Awards will be available for part-time and full-time swdy.

Awards will be tenable for their full value at aceredited institutions.

Institutions may offer places to students not in reeeipt of awards,

Institutions will have the right to vary the student charge by setting course and
institutional fees,

HECS, with a discount rate of 25 per cent for up-front payment, and loan
arrangements will be available,

Institutions will be free to offer places in courses as they ehoose (controls will be
placed on medical places).

Enterprise burgaining nnd voluntary agreements will be restored to universities,
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*  Scholurships will be made avaitable to aceredited institutions,

¢ The value of & voucher will be determined by the relative funding mode! with
different values for different degree programs,

¢ Vouchers may be either of value for the approved fength of a degree program or tor
six years (which altemative might be adopied seems unclear at this stage),

¢ Estublishment of a Higher Education Commission to advise the government on
university acereditation and funding.

A number of issues relating to some of the finee details of the proposal appear to be
unresolved. These inelude details on the funding of postgraduate study, although thers would
seem o be a clear intention that postgradunte funding also be included In the voucher system,
Nor has the length of the life of the voucher been clearty specified, although it has been
suggested that it could be for the period of the recognised degree program or possibly for o
maximum of six years. Capital funding is also not entirely elear but a component of the
voucher will be designed to provide for capital funding, The funding of over quota student
enralments already in the system at the time of the change s also o significant financial issue,

University Management of Vouchers
The mpheations of such a scheme for departmental managers will depend to some extent on
how the vouchers are managed within universities themselves, It would seem possible to
deal with vouchers within a university in a number of ways. Possible aliermatives include the

following:

. Centratised formuta alfocation;

. Cental taxing of revenues with cither o common or differentinl tax rate; and
. Central fee for service with charges based on student numbers,

A number of Australia’s universtties have formulae based on full-time student equivalents for
allocating recurvent funding. Centrally collecting the vouchers and retaining the existing
fund allocation urrangements for Departments and Faeulties is one possibility under
vouchers. The central ndministration would collect a fixed sum for the cost of the central
administration and disteibute the rest by formula. A disadvantage of this method is that the
signaly implied by students exercising their choige of degree will be reflected at the
university level but not fully at the Department or degree program level, The difficulty is
that changes in student numbers for the Department concerned will be blended with changes
in other deparunents elsewhere in the university. There is thus the possibility of very
signilicant cross-subsidisation between depastments and a tendeney for inappropriute
expenditure decistons, This can be shown mathematically as in Appendix A. The advantape
for the University administration is that it will share litle of the risk of variation in studemt
numbers,




A seeond mafor possibility is the imposition of a tax on voucher income set 5o that sufficient
funds are generated to fund the contral administeative operations of the unlversity, Such a tnx
may vary between departments or eategories of departments depending on eriterfa relating to
the extent of use of the centeal administrative service. The advantage of such a sysiem, n8
reflected in Appendix A, Is that the mmgingl revenue from vouchers less the marginal effect
of the tax Is refleeted direetly to the managers of the degree program in which the students
have chosen to use their voucher. This should fead to much more efficient decision making
than in the case of the formula approach. In addition, the central administration will he
subject to changes in the student numbers and will have to expliciily justity changes to the
wx rate.

A third possibility which has similar consequences to thut of u tax system is to charge
departments for the serviees provided by the central administeation on a fee-for-seevice hasis
ar as @ close approxtmation to g vost per full-time student equivalent basis. As reflected in
Appendix A this approach also has the effect of direetly transmitting the marginal return less
the marginal cost of contral admnisteation on o student bisis,

A Department as a Not-for«Profit Organisation
A considerable hterature has arisen i recent years on what has hecome known as non-profit
organisations Hansmann (1980, p R38) concludes that the essential charaetenstic of o non-
profitenterprise is that s " barned from distributing its net earmings, if any, to individuals
wha exercise control over it Hansmann refers to s as the ‘non-distribution constraint’
and suggests that it a reasonable response o a particular kind of market failure as a result
of the mahility to pohee producers of goads and services by ordinary contractual devices so
that there 1s ‘contraet faiture  In reflecting on the objeet of o non-profit organisstion
Hansmann also suggests that sueh organisations are there primarily (o protect the interests of
the argaatsations ‘patrons’ from thase who control the organisation

With the recognition of the role of non-profit organisations such as hospituls and public
broadeasters came a recognition that educational organisations such as universities and
publicly funded schools also have some of the characteristics of non-profit organisations. As
James und Newherger (1981, p 586) suggest o university department can be considered o e
i non-proficorganisation producing muliple outputs and manuged as a labour cooperative,
They suggest that stff in u depaetiment are typically engeged in o mixture of production (of
undergradunte training) and consumption (research and postgraduate tratning) aetivities so
that both the theary of the firm and the household are refevant.  They also suggest thyt
fuculty members teach lurge and profitable undergeaduate elasses (o ... obtain the resourees
for costly utility-maximising aetivities thut soclety will not Fully and diveetly subsidise, f.c.
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research and the teaching of small clusses,' James and Neuberger also point out that a
collective nonsprofic organisation faces various diffieultics in deeision making including
intransitivities and free-vider problems which are not encountered in burenueratic nonsprofit
organisations becnuse they tend to have u sing’ anager in direet control,

A university department might be considered 1o operate with p variety of different objectives,
That proposed by Jumes and Neuberger (1981) includes both the number of undergradune
and postgraduate students, the quality of these studems, the value of research which is ulso a
function of weaching load and the overall teaching lond. The objective proposed was additive
in these terms. In the current Austratinn educational environment of (uotas and government
funding, the financial survival of a department would seem to be very important, This
implies that the department would place a high priority on contlnuing to recelve its budget
alocation. Amalgamating with other departments to form a lurger entity would not he
excluded as o possibility in this context. In trying to wansiate this objective into more
measurable terms this would eem to imply maxtmisation of next yeur's budget ullocation (o
the department from the faculy or the university administration plven that this year's
allocution has already been made. Since student commencements ure generally limbted hy
wome form of quota the means to inerease student numbers entering the degree programs of a
department are generally limiwd, exeept for the possibility of full-fee domestic or oversens
post-gruduate programs. Thus, the revenue side of a deparunent is fargely out of the control
ab i department manuger so that i attempting to reach n budget turget cost minimisation will
be the tocus of attention and tis will largely he directed toward stalting costs,

Ax Jumes and Neaherger CLO8 1) reflect, und what is also consistent with the literature for
non profit organisations, departments may also have other goals such os the intake and
griduation of high quality students, the graduntion of the maximum number of students
possible, the production of an expanding volume of high quality research and possibly simply
i goal of geting bigger i twrms of stal) numbers. Al of these goals can be directly or
mdirectly linked to the budget because they imply a cost and therefore the goal of
maximising next yeur's budget allocation has been chosen as u reasonuble proxy for
expressing the goal of u university department in the current edueational environment, 1t s
recognised that, in choosing to make use of budget allocation as an objective, this implies o
set of weights on certain inputs and outputs which may not properly refleet the goals of »
department. For example, the way in which the quality fuctor is reflected in the budget will
only be through the gains to the budget of higher graduation rtios and im proved progression
rates and possibly through an abillty to reduce costs of waching through atracting higher
quulity students. The addittonal satisfaction that staft in a department gain by working with
higher guality students is not reflected ina budget based objective function, As will he
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examined fater it is quite tikely that under o vouctier system the objective for a university
department will be different.

Single-Period Model of 8 University Department with Quotas

Departments within o University have o number of the characteristies of o eentral plannhg
system. The budget is usually alloented on the busis of some formula which may be explieit
or implicit, usually aceording to student numbers, and then this money Is spent largely op
suluries (or the provision of waching serviees, administration and the cuareying out of
research. The department manager has very fow options except to adjust the number of
students allowed into the program up to @ quota and to ehange the teaching load by having
the given group of stafT teach more or less students. 1t Is unlikely that o manager would not
fill the quota places. For the moment, it is sssumed that research aetivities can be treated
separately from the activities of waching and that a separate budget allocation can he made
for this purpose. This is purely a simplifying nssumption at this stage, I is also assumed that
changtng teaching foad in relatien to the teaching program does not necessarily mean that
st numbers are redueed, given the possibility of deploying staff on rescearch netivities
funded or supported from research fund sourees,

A simple model of this process can be expressed in weems of thiee equations which can be
manipulated 1 a recursive fashion: The equations relute 1o income for next year, teaching
resaurces and student load. Lot Rypy be the revenue from student fees in ihe following year,
fi the fee per student, x¢ the number of students, t the student 1o stalf rtio, s the averuge
salary and Iy the number of waching sl i year . In algebraic form the model is as follows,

th Rusp = P xg
(2) Xt
() ly = Byo

I some approximate numbers were given to the parameters of the model, so that B is $5000
per student, the budget alocaton B for ieaching is suy, $750.000, the average salary, 0,18
HRO000 and the wachmg load 1, is 20, then the model becomes;

Probhlem 1.

(4) RM; = S000.0 Xy
(5) % = 20
(6) Iy = TS0000/80000

The solution to the three simple equations ts for an income for next year of $937,500, a total
of 9.38 teaching staff and an intake of 187.5 students, There is no maximisation of un
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ohjective function in this process, simply a recursive caleulation given the budget allocation,
the average salary, the speeified waching load and the earnings por student, OF course, the
Department may be subject to the additional restriction of a quota on student intake and
therefore implicitly on the totad students, In the ease of this solution being within quota the
Department is teaching sufficient students per staff member o earn enough in student
puayments to expand the budget for the following year by $187,500 or the equivalent of 37.5
students or 1,88 staff positions,

I the teaching load were w be reduced 1o 16 then this year's budget would be equivalent 1o
fext year's budget with 150 students and 9,375 stafi’ positions. The plvotal number In this
system is the teaching load and the consequent effect on the number of staff required to wach
the current number of students who can be taught within the current budget. An increase of
L0 in the student teaching load brings $46,875 to the budget in the following yoar because it
allows both a decrease in the stfT and un inereuse in the student numbers on which next
year's budget is based.

I the problem is now transformed into a constrained maximisation problem rather than a set
of simubtaneous equations some further insights inta the operation of u department can he
obtaned. 1t is now assumed that the objective function is to maximise the budget alloeation
for next year und that this budget allocation is based on the student munbers enroled this
year - Also it is possible that notall of the budget will be used and that not all of the st
resourees will be used. Using linear programming the problem may be forinulated as:

Problem 2

(7 Mux Riyy = 5000 x,
subject to

(¥) X - 200480

v) ROCKND T = 750000

(i xph20

The solution to this single period problem is identical to that for problem | and this Is true for
ather student to staft ratios as well,

I the objective for the Department is now changed to one of net return maxi-nisation so that
the Depurtment manager is assumed to behave in a way analogous to a competitive firm then
the following problem is formuluted:;

Problem 3:
() Max 5000 x, - 80000 1,
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subjeet to
(12) X201 50
(13) BOOON 1y £ 750000
(14) X 20,

Atu teaching foad of 20 the net return from aperation of the dopartment is $187,500 with the
same student numbers and teaching staft as in problem 1, If the teaching loud Is changed to
15 then the optimum solution Is 1o shut the department down with x; = 0 and 1, = 0,

Although tn net terms o loss may be being made it may stll pay to sty in operation in terms
of maximising next year's budget. Even if managers of departnents within universities only
partinlly maximise next yeor's budget and nre coneerned about hudget overruns there Is an
Incentive to either inerease the teaching load (with ull the fssues of quality involved) or t run
a netloss in the hope that som= case can be made to allevinte the loss (the soft budget
constraint of the central planmng systems),

SinglesPerlod Model of o University Department with Vouchers

Consider next, the possibitity that a voucher system of payment is introduced. A number of
difficulties arise with the formulation given ahove. To include u voucher system it is
hecessiry 10 muke o number of assumptions about the way in which the voucher system will
aperate. Fiest, it is assumed that with the incoduction of the vougher system o depurtment or
university will be free to add o or rebme the Tunds provided in the voucher. Thus, in effeet,
the student will pay part of the totu) fee and the government anather part which is made

a milable to universities through the cashing of the voucher. The wem fee subsequent parts
of the paper refers o the student's contribution,

Given that the centrul administration of the university must be funded it is tus ussumed that
either n revenue tux or o fee-for-service type tx will be Imposed on the revenue of the
system. Thus the revenue gained by the depurtiment will be subject to these txes but the
number of students commeneing will be determined by the fee aciually churged by the
university over and ahove the value of the voucher. Tt has been suggested that the voucher
will be worth ubout 75 per cent of the standurd fee and that the HECS systen wment
with its loan arrangements will be used for the remainder, 1t is assumed nlso, that the foe
must be setand adhered to for the given year, The department thus has o considerable degree
of uncertainty to resolve as to the nature and position of the demand curve it faces for
commeneing students. It will be assumed tat the department manager has complete
knowledge of the demand functlon and that it is reasonably approximuted by a Hnear
function. Tt will also he assumed that the fees charged In a glven year will be applied to ull
students in the degree program (ussumed to e four years long) and that the level of the fue

",
-
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charged does not change the number of studems olready in the degree program=-it only
affects those entering the program,

Onee it is assumed that the department faces a demand relationship and o split source of
revenue from vouchers and fees the management objective of the department must change
from that of maximising next yeur's budget allocation by adjusting weaching load, through
changes in staffing or commencing students to, in addition, attlempting to set fees 50 as to
maximise i objective function, This is a rather fundamental change in the nature of the
management of a university department, It will involve managing an additional variable
which affects the income available to hire staff, 1t also implies that the budget for the
department cannot he determined until the additional variable factor of the fee has been
determined.

A simple. single perfod model maximising the net income position of a department can be
written as follows:
Prohlem o,
(15)  Maximise [(Vy+ F)O-0[xg + (Vs F)O-DIKL - © N
subjeet o
Student numbers hatance constramt
(16)  Ky+qps Ky + %y,
Graduation numbers constraint
U7 o= yKey+ x)
Commencing numbers demand
(18)  xp= o-fF,
Student/stalT ratio constraint
9 Kpp+x=tl; .

where Vi is the cash value per student of the voucher, Fy s the cash value of the fees charged
over and above the value of the voucher, {is the revenue tax rate for central administeation
costs, K.y is the number of students in the degree program at the beginning of the year, o is
the average salary rate, Iy is the number of staff, x, is the number of commeneing students, ¢
is the number of completing or graduating students, ¥ s the praduation ratio (that is
proportion of the total number of students who graduate), oo and B are the usual coefficients
on the demand for commencing student places, and 1 is the student o stalf ratio.

The first term of the objective function for the mode! is the tevenue obtained from the fees
charged and the voucher income less the central administration tax from the commencing

students, the second term is the income from vouchers and fees obtaied from the existing
students. The final term is the salary costs for teaching stafl. Other fixed overheads might
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have been included but they do not affect the solution and must be covered from the net cash
income carned.

The first identity is the stock flow halance for student numbers relating the closing numbers
still tn the program and the graduating students to the opening numbers in the program and
commencing students, It will be noted that such an identity introduces an inevitable set of
dynamic factors into the model. It also means that optimization over a single time petiod is
likely to be unsatisfactory and that to have such a model operate, starting and closing values
will be required which reflect the size of the aperation. Therefore, one consequence of the
voucher scheme niay well be a need for much longer term planning and the strategic setting
of a time path for fees in relation to specific diseiplines, The second constraint can be
considered a grossly simplifted form of the educational production function where students
are the inputs and graduates are the output. To keep the madel very simple it is assumed that
a fixed proportion of the total number of students in the program graduate. The third
relationship is the demand relationship for commeneing places and the final relationship is
also part of the educational production function, again in a very simplistic form in specifying
the fixed ratio, T, between students and staff. The model is a very rigid model but sets the
basic structure for mote sophisticated models and also permits some insights to be obtained
into some of the consequences of a voucher system.

Some simplification can be achicved by substituting out gy and x; and then forming the
Lagrangian function as follows:

(2 L -0+ Vi) (o - ﬁ Fpy + (L- 0 (F + V) Ky -0l +
M- h-DKer+0-BF )+
Ay (th K-+ By

(21)  ALAIF = (L-PBA +PAa+ (1-0 (- PR+ Kpp - P (Fy+ Vol =0
2 Ml =Thy-G=0

(23) LA =- (1 -y) (e~ P Fo+ Kig) + K =0

24 ooy =-o+BE+ Tl -Kuy=0

The first order conditions for o maximum are given in equations (21) to (24). Essentially the
problem with a linear demand relationship for commencing places is a quadratic
maximisation problem subject 1o a set of linear constraints, Taking us given the values for
the parameters and the starting number of students, K1, and ending numbers, Ky, then the
following solutions are obtained,
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(25) ﬁgm(ﬂ%l{m Ryt ,
26) Ty=Ky/w) -y),

Q7D Rym- 200 Kep + K/ - L/ Bl -y)
G-I+ (10 (-0 Kiep + B V) IPR(=y),

(28) RXacolt .

OF most interest is the determination of the level of the fee over and above the value of the
voucher. Tt is apparent that the optimum fee is not a funetion of the value of the voucher, Vi
(equation (25). 1tis a tunction of the demand function parameters and the starting and
ending numbers of students, Possibly most important, it is also o funetion of the graduation
ratio. The impaet of investing resources to change the graduation rtlo under o wide range of
conditions will lead to the possibility of educing the optimal fee. In a non-profit organisation
this is one of the potential uses of the profits carned. Thus

)| dbfdye o+ K p/Bad -y - W+ Koy -Ke/ad-mih -y < 0

when Ky < Ry + o) where o< oL+ BYB (1 - 9 which is always greater than 1.0, that is
when the intercept of the demand funetion plus the opening numbers of students magnified
by the term s greater than the closing number of students. This is penerally likely 1o he the
case unless the numbers in the department were planned to grow extremely rapidly. Bven
then the possthility extsts that dF/dy could sdll be negauve. 10will always be true that when
numbers are declining an merease in the graduation ratio will allow the optimal level of fee o
he reduced. The important imphication 1s that management of the graduation ratio and
progression from one year to the next will be very important in an ability o set o competitive
fee structure. This then leads 1o the conclusion that there will be significant PrESSUIes 1o
lower standirds to increase the graduation ratio. Howewver, it commencing students become
asware of fowered standards the demand funetion may be shifted to the left and o is redaved.
The extent of this shift with o lowering in standards will be of considerable interest to
departmental managers. The impact on the optimal fee of a change in o is given by:

(M) dFlow = 1P

s that if 3 > O then aF/Aoc will be greater than 2ero and n shift owtward in the demand makes
possible an increase in the optimal fee and vice versa. A interesting side issue is the extent
to which ndvertising and promotion should be used to shift the demand function owtward, On
of the implications of such a voucher system is that advertising und promotion will have o
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much direet impagt on the operations of a department than nreviously, Advertising and
promotion also become another possibility fore using earned profits,

Another implication to be drawn from the relatlonship determintng the optimal fee is that it
does not depend on the salary costs, Changes in the salery cost will only affect the final level
of the cash swrplus and not the optimal level of the fee. The determination of the optimal
stafling level of the department s given in equation (26) and is a function of the opening
number of students and an inverse function of the continuation rate and the studant 1o staff
ratio, Apain, pressure will be put on continustion rates to be as tow as possible so s (o keep
staffing costs to & minimum,

Nest it is posstble o explone the sitation in which vouchers are not an afternative in the
model and quotas are used along with fixed fees. In this case Ve 0 and f = 0 5o that the
student commencing quota is reflected by the previous intereept of the demand function o,
When this is done the variables in the system beeome the number of staff and the shadow
vatue on the secomd constraint. 1 the number of graduatine students is a constant proportion
of the twtal number of students and thewe 1s 4 quota on commeneing students then the tdentity
16 must hold and the shadow value disappears as there are no endogenous variables in the
wdentity The sotution to the maodel in this case s as Jollows,;

b hoswe+ Ko/t
3 A=t

The imphuaton of this result s that with the fee given and fixed by the g emment, with
student commencement guotas and a given number of students beginning a year then the only
deersion variahle for a depattiment manager 1s the level of staffing and the related student to
staff ratio T This implies that the manager 1s cost minimising on salaries. Where it is also
possible to adjust the graduation rato downwards then this can be seen as mereasing the
number of students in the program tor the followiag year and henee potentially increasing
next year's budget allocation. With these changes the model collapses o something close o
that of Problem 3 or o budget masimising model.

Anuther peespective on the model is given in diagrammatic form for g given time period i
Figure 2. The heart of the model is the identity (16) which allows specification of the
praduation rate of students and the graduation numbers. Pancl i has, on the vertival axis, the
apening number of students for peviod 1, K.y, pius the commencing students represented by
X On the horizontal axis is repres<nted the elosing stock of students stll in the degree
pragram, Ky, and the number of graduating students, g The graduation mtio, which is the
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ratio of the number of preduating students to the total stock of students and is reflected in the
stope of the line be, Using this line the total number of students in the degree progras can he
divided into graduating students, cd, and continuing swdents, ne. A graduation ratlo of
something less than 0.25 would be expected for a four year degree program after tking into
aceaunt the failures that wke place during the degree. In panel b, the demand by students for
o place in the degree program is refleeted. It is assumed that a department will set the fee
seale, Fy, for a given year and that the number of students commencing at that fee will be x,,
The revenue from the commencing students and the continuing students is given in panel ¢,
As i linear demand relationship Is used the revenue from commencing students Is a quadratic
function of commeneing student numbers and to this must be added the revenue from the
students already caroled. The total revenue can be read off the horizontal axis of panel ¢,

The student to staft ratio used 1s reflected in the slope of the line in panel d, and this ratio can
be used to determime the number of staff, L, required 1o 1each the total student group, K + q;.
In panel ¢ the trade-off between changes to the fee set by the department and the number of
stafl required at the given student t stafT ratio. Finally, pancl £ contains the salary eost
relationship from which the twtal salary cost can be read off the Cy uxis. A comparison of the
diference between the total costs and total revenue gives the net position of the department.
TEis easy tosee that sl the student o staft ratio s low then salary costs will be high and the
possthility of a cash deficit s Bikely . As well, if the fee were o be set toa high commencing
student numbers would be Tow, total students would be Tow and so both revenue and costs
would he down assuming the staff numbers could be adjusted to the given staff/student mtio.
I the graduation o s nereased this means 1 is possible 0 merease next year's
commencing student numbers by setting lower fees while at the same tme keeping toial
student numbers ata similar level. 1 also appurent that with a linear demund function thit
revenue from commencing students plus continuing students will be a quadratie function of
the total number of students (panel ¢).

As in the case of the algebraic model it is possible to reflect the sitwation of quotas und set
per student payments to the departiment by dropping the panels b and ¢ in Figure 2 and
redrawing it with o Hinear revenge relationship because of the fised per student amount pad
t universities by the government (Figure 3). 1t is apparent from such a dingram that
provided the student to stalf rato s approprinte, given the average sulary cosi then expanded
numbers will generate o budget surplus. Thus, under o grota system where quotas ure
effective itis likely that there will be considerable incentives for expansion in studem
numbers. Whereas, in the case of Figure 2, there s o point where expanding number,
decrease revenue as a result of the demand funetion for commencing places,
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Figure 3 Graphica) Representation of a Department under Quotas

A Multi-Period Optimization Model under Vouchers

The simple model ilustrated above highlights the importance of waching loud and graduation
rativs, In addition, the work by Jumes and Neuberger (1980) highlights the significanee of o
university department as a non protit organisation. Essentially this means, as Jenking and
Austen-Saith (1987) note, that profits muy be made but that they are not distributed as
dividends to shareholders. 1 profits are made in a university department James and
Neuberger argue that they will he used to subsidise ‘consumption activities' sueh as researeh
and teaching of posi-graduate or senjor level students. Thus, in developing o more realistic
maodel of & department it is essentinl to include research as an activity which can use the
surplus generated in the teaching program. It is also impuortant to Impese the constraint that
at the end of the planning horizon any surplus income be completely spent, To illustrate this
the following model is constructed.

Consider a department in which income is carned from both teaching and vesearch but that
the Income curned from research does not effectively cover the salary cost of the time
involved. The funds earned from teaching and rescarch can be used to pay staft salarics and
stulf can either wuch or carry out research. Under the current educational system the
department can roughly ke Jts carnings per student as given. 1t also, can largely take its
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average salary as glven since the wage raws ane determined outside the control of the
department and the only way to ehange the cost of staff s to hire younger stafl or use pagte
time and casual teaching stalf,

To confirm the reladonship between cost and the number of staff some simple graphical and
regression analyses were carried out on 19 observations on departments in the Fuculty of
Agriculture in the University of Sydney over the pertod 1989 to 1992, The AVErNge cost per
effective full-time student unlt was related o the size of departments In terms of the
reciprocal of the student to staff ratio and also the totul cost was related (o the total number of
staff. Both sets of regressions and graphs were supportive of a linear relationship between
cost and the number of staff, On the surface it would seem that economies related o the
hiring of staff do not exist, even though the depariments had varying numbers of staff, What
may he much more important than the number of staff is the age distribution of the staff and
the related salary profile. This could not be investigated with the data avallable. Although it
seems plaustble that the greater the number of stff the fewer senior saff are needed o run a
department, it may he that there is to lite flexihility and exchange in the staff of
umversities to allow such economies (o be reflected in the data. This is an area in need of
much more detailed analysis and modelling so thit effective cost tunetions for university
departments can be construeted. For the pusposes of this paper o linear relationship hetween
casts aned pumber of stall has been assumed.

In o dynamic model context there 1s a similar set of stock flow balange relationships to he
taken into aecount us m the single pertod model outlined shove. These are the student
hatance, the stalt balanee and the budget carryover relationships and account is tuken of the
tse of stafl ime for both waching and research. Thus, the following maximisation problem
s taken as o simple dynomic representation of o university department. The objective
function is the discounted net return where the discount factor is 8 = 101+r) and it includes
tnterest on the hudget surptus By, The termingl value added to the objective function 1s the
discounted value of the ending budget surplus.

n
(15)  Maxtmise }'ﬁ S Vi Fo - (K + A - o+ pReB - Hy+ 81 1y
i

Student balance

(16)  Ky+ qre Ky + x

Staft balance

U L= g+ by

Cash flow

(18 Pee s (Vi+Fp ) (K + 5 - o+ pR, - Iy
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Staff hiring
19y e Phylo
Student graduation
QR0 g =y (Kes+ X
Total staff time
(21 Dy=2060 )

‘vaching time
22) Tis t(Kpp+ xp)
Resvarch time
Qy R| o D( - T(
Budget balance
24)  By= B+ Py
Commencing student demand
258) x = a-fF
where s is the shure of teaching done by the department (assumes serviee courses supplied
from outside the depastment), Vs the cash vatue of the government funded voucher, ¥ is
the fee per student patd o the department from the central administiation in year t, v s the
tax rute apphed to revenue o fund the central adminisirstion of the university, K. is the
number of students who are continuing in the degree program i the beginning of year t, x s
the number of students who commence the degree in year ¢ (eurrently set as a quotu), Iy is the
number of stafl at the end of the year tand who are paid an avernge salary of o, Ry is the
number of davs committed to research for which it iy assumed thit the department cams p per
puge published and that it tkes on average one day o produce o published page (a rather
arbitrary set of numbers), Hy ts a set of overhead costs Tor year 1, gy is the number of students
graduating from the degree program, by is the netnumber of staff hired or leaving in year 1, Py
is the net cash camings of the departmient in year vafter alowanee for overheads, yis the
average graduation rutio which for a four year degree will be somewhat less than 0.25, Dy is
total staft working days available in year t, Ty is teaching time in days re uired for the
specified teaching load of p days per staft member. ftis apparent that there are o number of
non negativity restrictions implicitin such a model but it will be assumed that corner
solutions are not encountered. The starting values for the number of students, the number of
staft und the iitial researeh output and the initial budget carryover must also be speeified,
In addition, a share of teaching, s. of 0.5 can be conveniently ussumed and an arbitrary
student weaching tme, T, of 8 days per student used. As well, a central tax rate, i, of 10 per
cent bs used and the coefticients on the demund function are o = 100 and = 10. To operate
the model an interest rate of 5 per cent was used, The input data for the model are
summarised in Table 1.
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TABLE 1

Selected Values for the Starting Values and Paramotery
Varioble Value Variable Value
Starting values Terminal values
K410 Kp 150) Ky 150
0 7
Po {)
By 0
2.1 40 X0 50
Parameter values
¢ (interest rate) 0.05 $ (deparument teaching share) 0.5
t (ndministration wx) i1 o (5000 average salary) 80.0
p (SO0 per page published) 0.3 ¥ (graduation ratio) 0.21
 (tleaching days/student) 8.0 Vi (BO00 voucher value) 2.0
Hy (5000 overhead costs) — 120.0
a (demand intereept) 100.0 b (demand slope) 10.0

UMany of the vatues chosen ate arbttrary and are ot intended 1o refleet elthier o partieutar situnton or o rendistic
sttuitton but only 1o ustraste that sieh o moded can b solved.

Salutton of the model using the parameters and values given in Tuble | over § periods was
obtained by using Mathematica (Wollram 1991). The objective function was maximised
subject 1o the various constraints and with the key teerminal condition that the number of
students at the end of the period should equal 150, The preterred wemingl condition which
relates to the idea of u non-profit organisation would be that the cash surplus By = () but
results for experiments with this condition could not easily he obtained Lecause multiple
solutions appeared o exist for each time period, The experiment reported therefore relates o
a fixed final number of students. The charts in Figure 4 refleet the solution in which student
and staft numbers are rapidly increased until the terminal condition starts to hecome effective
and at this point research time, Ry, is greatly expanded. The pattern of fees, Fr, set reflect this
growth path with fees initinlly decrensed and then ns student numbers must be limited fees
are then increased.
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If instead of a voucher system of payment the model is modified so as 1o operate with a fixed
commencement quota for students and no terminal student number then a significantly
different outcome Is obtained as given in Figure 5. Student numbers are gradually expanded
from 150 to close to 190 students since the quota intake of’ 50 was set somewhat higher than
the number of students graduating in cach year of 42, As the number of staff were gradually
increased through use of the previous years cash surplus then the amount of time spent on
research could also incrense aller the waching requirements for ime had been met, These
results, as in the previous sets of results, reflect the elose relntionship between the inflow and
outflow of students and the budgetary suecess of the department. Because of the fixed
teaching loud requirement then only residunl tme is available 1o be used on research.

In essence the model is a two output model using the paid input of staft which use thelr tme
to produee research and teaching. Although itis appealing to think that the graduation ratlo,
¥, 18 a function of teaching input in teems of say, hours, there Is litthe evidence that this 1s the
case. 1t scems that rates of progression through a degree program are more Hkely to be o
function of the charactenistics of the students rather than the waching input (Chizmar and Zak
T983). Selection of students with characteristics which improve progression rates may, of
course, be one smportant function of the stalt.

In i similar way, the manner i which examination standards are setis likely o have an
important heanng aa progression rates  Some prefiminary work on data from the Department
of Agricultural Economies at the University of Sydney also seems o provide tittle or no
support for the notion that waching input has an effect on the graduation ratios and the
progression of students from one year to the next. A farger group of staff did not seem to
tmply a Tower average expenditare per equivalent full-time student (Figure B. 1), This may
be the result of the collected data being based on a period in which it was appropriate to
spend all of the allocated budgetand that staft age profiles were similur in the various
departments considered and also were stable, This should not he wken as conclusive
evidence that itis not possible, under the vight incentives, t organise a staff age profile
which is has o declining marginal cost as the size of the department meneases. It would seem
that in an environment in which it pays to spend the whole budget allocation and 1o organise
the sl profile 1o do so the cconomies of size are not likely 1 be apparent,

The reasonably simple model outlined ahove, in o way, reflects the basic ideas of James and
Neuberger (1981) in providing for the competition for the use of staft time between twaching
and research and the possibility that 1eaching may subsidise the research activity depending
on the relative return to research and waching, However, lttle account has been taken of the
issue of guality and the distinction between undergraduate and postgraduate classes and the
distinetion hetween production apd consumption,
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Further work is required on this model to expand its size, to develop more detailed
relationships for some of the parameters such as the returns 1o research effort and the
teaching time inpat which is likely to change as elass slze changes. It is likely that an
improved model could be developed in @ mathematica! programming environment using such
software as MINOS or GAMS,

The models presented in this paper all suffer a number of limitations, They have been
designed to permit an understanding of some of the central relationships driving the
outeomes for a small university department. One of the potential issues which bears on this
isstie is the scope for differentintion of fees by courses, year or by performance. As Brennan
(1988 notes, that it marginal costs difter for different groups and that these differences in
murginu, cost are not outweighed hy spillover effects’ then fees should differ uecording o the
various categories. He also makes the point that unless fees are higher for the high cost
courses then such eourses will wither in favour of the lower cost courses. Also, a further
compheating factor is the possibility that failure rates may vary with the year in the program,
An expanded version of the model, which includes cach student cohort could wke differences
10 fees by year mto account and thus help with an examination of the question of what is the
optimal fee structure across years for a degree program. Jtmay be that a low entry fee with
heavier downstream charges could be optimal for a small department. “This would be likely
to he particularly true if classes are smaller in the final years and cost typically higher,

The issue of time spent on administrat,on and how this relates to the use of stalt time was not
ncluded @ the model. it would seem appropriate to mclude it in an expanded model so thit
the model would,in prineiple have three outputs of teaching, research and administration.

In relation to departiments of agricultural economics the possibility of a voucher system will
bring with it the challenge o setting fees uppropriately and then adjusting those fees through
tme. Fora department to survive financially with the voucher system it is clear that rapid
adjustment of purameters such as stalt waching load, cluss sizes, and number of staft may be
required. This will imply a higher level of management skill for departmental managers than
previously expected. Te will also imply o better ¢ollection of information on some of the
purameters in the system such as response to promotion and advertising, the effects of quality
improvement on reputation, the effeets of student selection on progress and graduntion ratios
and the nature of the cust and demand functions, Finally, u fuller treatment of the problem
for the university department moanager should really involve a treatment with risk. This
exercise will be left for further research work.




26

Conctuding Comment

Significant changes are again proposed for the terdary education system following the re-
introduetion of fees in 1989, The proposal for 1 voucher system oxiends the flexibility of the
funding of university places and would create a competitive environment between
universities. This will add to the riskiness of the environment in which university managers
and departmental level managers operate but will also allow greater flexibility in determining
and managing the income of a departmeni, Agricultural economics is taught in a number of
universities in Austratia, typically in small deparunents or incorporated into agricultural
seience degree programs. Agricultural economics degree programs are competitive for
students over a range of other areas including economics, agriculiure, natural resource
eeonomics, agribusiness and o o lesser extent the broad range of degree programs. In heing
competitive with many other degree programs the supply of students wishing to take a
training 1 agriculural economics becomes an issue when significant sums of money are to
be charged for aceess o university. This, of course, s related to the perceived demand by
employers for the particular set ol shills offered in agricoltural ecconomics programs,

In developing u set of budget based models of o university it hus be shown that the transition
trom the current profile funded system, which includes guotas on student places, 1o o voueher
system, department managers would be likely to lead to a change from cost minimising and
adjusting stalfing o setung fees and adjusting staffing so as to maximise the present and
future discounted net income stream. Because of the non-profit character of university
departments any net income gaims cannot he distributed as dividends but must be used by the
department for cross-subsidising desirable but potentially unprofitable activities such us
rosearch,

The protession of agricultural economics currently would seem 1o be under significant threat,
As members, we are taeing the re-definition of our professionnl aren by interests out side the
Austrultan Agricultural Economies Society and outside the traditional departments of
agricultural cconomics. The Australian Agribusiness Association has implicitly defined
agricultural economists out of the area of the business management of the food system
largely because we failed to understand the nature of the business involved. The Agricultural
Consultants Assocation has performed a similar task at the farm level but has been assisted
by the transiormation of agricultural extension from a government funded activity to u
privately funded nctivity, Atan edueational level agricultural economists have a major battle
to fight in relation 1o the control of curriculum with the Australian Institute of Agriculturat
Science which is claiming authority over the area of agricultural economies in relation to
competency standards. Unless us a professional group, agricultural ecanomists start defining
the houndaries of the profession it is likely that others will define the profession out of
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existence. This Is an urgent task and not one on which it is casy 10 get ngreement. Howover,
the threats are real and of vital importance 1o the future management of peademic
departments. The frameworks, coneepls and the professional view of the world
communicated to agriculural cconomies students defines the future of our profession and to
4 very grent extent its usefulness. I believe the founders of our profession laid a solid
foundation but we cannot afford to stop building and re-shaping. 1 believe we have paused in
the development of our profession and the world has been changing around us very rapidly.

The proposal to introduce vouchers or to further refine the private funding of tertiary
education provides an opportunity for the agricultural econamies profession to redefine what
itis about. There will be the opportunity to compete with other professtonal arcas for the
attention of students. The management of this competition will be vital to the suceess of
departments of agricultural economics, The setting of fees, the effectiveness of publicity and
the clear definttion of the product being oftered and its quality will all be critical in the fonger
term suecess of the profession should the voucher proposal or something similar be
mmplemented.

The development of a more market-onented educational system should aflow small
departments such as those w agneultural ecconomies to respond w the challenges of adjusting
W the needs of a rapidly changing set of sectoral forees. The down-side risk is that unless
they are managed as a business v which the stalfing and fee setling variables can he Nexibly
managed there 1s o greater danger of depariments 'going broke'.
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Appendix A
Marginal Returns to a Department under Vouchers

Assume that there are two departments (assumed to be equivalent to two degree programs) in
a university in which each s su! jeet to payment under a voucher system. Students ave free to
take vouchers to other universities and departments and it is also assumed that the
departments are able o indcpendcm':y set their fees at whatever level they deem appropriate
(no central control on fees). 1t is also assumed that each department fuces a downward
sloping demand function which is independent of the demand funetion of the other
department in the university. Thus the inverted demand funetions may be represented by
linear functions 1 e number of students xg (i21,2) and the fee charged the student, Fi, as

(A Fretog - xp/By
(AN Fastog - x)/Pa

where oy >0 and By > 0 The revenue avatlable for the departments after a proportion, k,
has heen allocated for the central udministiation may be written as (A3).

(A3) R e x4 %ok - kixy by + xaF))

I the administrative allocation of the remaiming funds, R, is made to departments in

¢
proportion to the number of full-time eqguivalent students the department waches then the
funds allocated o cach department, FCy, may be expressed as.

Centrealised formula (C)
(A4) FCy= R xpixp +x2)
(A.5) FCya Rxallxy + %) .

In the case in which the value of the vouchers is transferred direetly to departments and the
cost of the central administration is covered by the levying of o tax on the revenue of the
department then the revenue w each department, FT, may be written as;

Central tixing system (T)
(A.0) FTyaxy Fl - 4)
(A1) FTy = xq Fall - 13)
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where 4 13 the tax rate which may or may not be common for all departments, If diffevert
departments require significantly different services from the central administration then the
tax rate may be set for different groups of departments,

Finally, the third case is where the administration eharpes specitic fees for the services
rendered to each depariment. In this case it is assumed that the fees would largely be on a per
student basis, So that the funds obtained in this case, FFy, may be written as:

Central fee forser.. 21 ¥)

(A8) FPyaxy Fy-kyxg,

(A9 FyoxaFo-kaxy .

Using the above refationships the marginal revenue for each fundimg system may be derived
by taking the derivative with respect (o the x; variable.

Centradisen Soraula (C)
. 2. . . . 2
A MRey « R0 Baxed 2 Baxyd o 20 Baxyxp - 3 Baxi xa + 02 iy xa? - By w2
(1 B2 (xq + x2)?)

'Lk 2. 3 . 2.3 T.2 3
(AT MRy {0 KL Baxid-Banit + 209 By % x2 o fuxt- 3 xix -2t
(B1 B2 (xg +x)?)

The marginal revenue under the centralised formula is clearly a complicated polynomial
functio of the nurmber of students in both departments. Thus, atie margin with such o
formuli allocation a department manager will be receiving signals confused by the changes
taking place in other departments,

In the case of 3 tax system the marginal revenue for a department is independent of the
student numb e in other depariments (provided the demand relationships are separable) and
dependent only on the tax rate and the number of students twking a degree in the particular
deputment,

Central tax system (T)
(A1) MRy = (o - 2x)/By - utog - 2 xp 73

(A.13) MRz = (g - 2 x)/P2 - 1o - 2 xa)/f2
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As with the case for the central tax system the fee for service system will also return a marginal
return to the deparimental deeision maker which Is independent of the setions of other
departments,

Fee for service sysiem (F)

(A.14) MRy = (0 - 2 x5 Py - Ky

(A.15) MRig = (0g-2x3)fh - ko
Itis worth natlng that the marginal revenue for o department in which there was no requirement

to fund a central administration would be equal to the first term in cach of the equations (A.12)
to (A.15).
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Appendix B

Departmental Expendituve Per EFTSU in the Faculty of Agricufture,
Sydney University

Duta are regularly published by the University of Sydney on the expenditure per eepuivalent
full time student unit, total stalf numbers and the total expenditures of departments. These
data were used to prepaie Figure B.1 and the associated regression equations, It Is worth
noting that a plot of total expenditare versus staff numbers also reflect us rensonably straight
line,

SREFTSU
14000 -

12000 4 8
10000 4 8
BOOO 4 . L
6000 4 1
4000 4
2000 +
0 | } 4 }
¢ 008 0.1 0.16 0.2
Stalt/student ratl

£

£
=

Frgure B 1 Expenditure per EFTSU (read) for Departments in the Faculty
of Agricubure, University of Sydney, 1U89-92,

The regression relationship for the duts used in Figure B.1 is as follows (t-values in
purentheses).

CIE = 001196 + 1.268% x 105 (1/SSR)
(1.1%) (10.48) R2 =087 R2=0.80

A total of 19 ohservations of four cach on five departments over the period 1989 (o 1992
were used. CVE is the expenditure per equivalent full-time student (EIFTSU) and 88R is the
studenvstalt ratio,
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