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Public sector support for rural research and development has a long history in
Australia. The recent Industry Commission report into research and development
largely accepted the contnuance of the present compulsory levy regime, backed by
the research and development corporation structure. In this paper, a number of
strategies for funding rural R&D are proposed. and in particular one involving
voluntary contributions from individual producers is developed. Such an approach
has both theoretical support and is practically feasible. Furthermore, it is suggested
that it will specifically address some of the problems identified by the Industry
Commission in the avea of rural R&D.
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Introduction

The past decade has seen sygnificant changes i the research and development environment
m Awstralia, Government imgritives (o encourage privie sector research and development
have accompanied map changes w the stucture, operation and funding of government
research orgamsations. For agricubiure, the period has been characterised by the
establishment of Research and Development Corparations (RDCs), funded by a system of
mdustry levies and matching government contributions. These changes represent an
miportant step i introducing a “user pays’ system for funding R&D, and are consistent with
general changes in government philosophy over the last decade. Overall, the changes can be
characterised by an antempr to facilitate increased commercialisation of research and
development by both the public and private sectar

1t oy likely that the government's budgetary constraints will continue, resulting in a further
reduction in public sector support for rural R&D expenditure in Australia, The Industry
Comnussion s recent report into research and development in Australia (Industry Commission
1994, 19950 and 1993b). flags at least a partial winding back in public sector support for rural
R&D. In response o this. the Indusu, Commission proposed that the present system of
compulsory industry levies be largely mauntained, albeit with changes to the government's
contribution schedule (Industry Commission. 1995b, E.3-4). Although uncertainty remains
about the government's comnutment to implementing the recommendations contained in the
Industry Commission report, the prospect of RDCs facing a future with reduced public sector
support remains. In these circumstances, increasing pressure is placed on the various rural
industry research and development corporations and councils to seek alternative and innovative
sources of funding 1o maintain or increase current levels of rural R&D.

In this paper 4 number of alternative strategies for funding rural R&D are proposed. In doing
this, economic and institutional aspects of rural R&D activities are examined which are
impontant when considering the funding issue. It is important to stress, however, that the issue
of raising funds for rural R&D cannot be addressed in isolation, It is inter-related with matters
such as: from whom the funding is to come; how the funding is to be collected; how the funds
are to be aflocated (to whom and on what); and, the wotal level of funds which should be made
available for rural R&D.

The approach taken in this paper is to first discuss the issue of the collective funding of rural
R&D. highlighting the issues of property rights and collective provision of goods. Taking into
account practical and theoretical considerations, five strategies are proposed for tunding rural
R&D. The rationale for each of these strategies is discussed, and the views of some individuals
involved in the rural R&D funding process as to the feasibility of these alternative strategies set
out. The results of these discussions give some indication of if and under what circumstances,
the alternative strategies proposed may be feasible to develop for alternative funding sources
for rural R&D. Finally. conclusions are drawn as to how tural R&D funding may be developed
in the future.




The Economics of the Collective Funding of Rural Research and Development

b rs generatly accepted that the characteristics of rural industries pose special problems for
fundimg R&D acnvities The most obvious of these s the exclusion of son-contributors from
the benefs of R&D. which s often extremely costly or even impossible. In addition,
however. rural industries may be charactenised by a farge number of geographically dispersed
and/or small producers which makes the funding of large projects difficult. The combined
impact of these two characteristios is likely to Jead to a less than weal level of fundmg for R&D
by a rural indusury

In this section. discussion is confined to a number of the theoretical feaures of funding rural
R&D, especially tunding of R&I on a collecuve basis. *Collective”, as used in the present
context. retess o fumding i whach muore than one party contributes to the cost of R&D
activitres. The reason far tocussing on the collective tunding of R&D 15 the general recognition
that appropriate levels and types of R&D i the rural industries can only be achieved through
some form of collective arangement.

The Economics of Properiy Rights

One perspective on the R&D funding 1ssue can be obtained by using the concept of property
rights. The noton of property rights 1s useful for elucidaning the econonne relationships
between paries and why the omcome of those refatonships may be considered less than ideal.
Property nights have been defined as speaifying, * .. the proper relationships amongst people
with respect 1 the use of things and penalties for violating those proper relationships ... *,
(Randal, 1987, p. 157, Furubotn and Pejovich, 1972).

Property rights are important because 1 can be shown that if a set of property rights has certam
characterisues, 1t can affect economie ¢fficiency in the allocation and use of resources. The
sufficient condition for a Pareto efficient allocation of resources is that, in the absence of
Uansacuons costs, property vights are non-attenvated (Cheung, 197M 1 A son-attenuated set of
property rights possesses the four properues of exclusivity, full specification, wansferability
and enforceability. Hence, given a non-attenuated set of property rights and a distribution of
those rights, a Pareto efficient outcome is attainable. Rather than being costless, however, the
specification. enforcement and transfer of property rights is typically costly. In these cases,
government intervention in various forms may result in a better outcome than unfetered market
transactions. For example, the institutional and funding arrangements in raral R&D in Austalia
may be seen as a metns of attempting to overcome the lack of R&D activity resulting from the
difficulty of appropriating the benefits from R&D outcomes,

! Assuming that there are no manopalics sethe eeonpmy. non-rssiey 1 comsumption and iiaceosis of
production du not contmupusty dechine (Randall 1987, p. 157,




Apprepuriation of the vuome from R&D may be dfieult becavse of the non-trvaley and noa-
excludable nuture of omeomes associated with R&D (Landier. 1994). As o result, the
speviticauon of property oghts, and theretore the atunment of efficiency nyy be nnpeded.
Thes profalem arses because the oupat trons eaval RED avovities o knowdedge” As a 'good”,
krowledge or mormanon v monerval i natere. Thas oreaos that the “consumphion” of
knowledge per se by any one mdivadual does not reduce the amount of knowledge or
mtormaton avatable to be consmed by others (Randall, 1987 p 109 Sumlarly. knowledge
artormation s often charsetensed by non excludabsliy . or excludabibity only ot a bagh cost.
That s, s often difficult md2or costly 10 ensure that someane an agent dogs not want 1o
‘consume” the knowledge generated by the output of RE&ED, w tact. does vot consume . The
fundamentad problem posed by non-inval and/or neo-exeludable goods 15 that st s often
dufieult, mmpossible or costly 1o establish aoset of entorceable property. righis for the good

The utellectual property nghts system attempts w partially overcome this problem by acting as
a mechanmism the ash which the results of R&D acivaty can be capuured by specifying a legally
entorceable property right, i what otherwise would be o non avalrous and parvally non-
excludable goad By protecung the boowledge or creanve owput assocued with R&D
activities, the system vests ‘ownershup” of o in agents (Besen and Raskind, 1991, p 5). It is
feasible 1w do this because ofien the wventive or creaiive knowdedge assoctted with R&D i
embodied m a good provess or echmgue wn which a property vight may be specified. The
good. process of techmgue may iself be made nvalrous andfor excludable. I this way, the
knowledge or intormanon generated from RE&D may ondirectly be made at least paraally sival
andfor excludable

The Austraban mtellectual propery nghts sysiem s broadly consistent with those established in
other developed countries (Golvan, 19923 Nevertheless, there is potential for the Australian
tetlectual property nghts system to be made more complete, especially in relation to the
creation of new lite forms through genetic mampuliton technigues.

Although the melectual property right system provides a legally sancuoned formy of protection
for the creative and imventive actvity expended by agents, s pot the only means by which
protection 18 afforded o persons undertaking such activiues. 1o the rural sector in partieular, it
is possible that non-legal mechanisms provide a means by which creative or inventive activity
can be exploited. For example. in the case of plant breeding activities, Fl hybrids possess a
natural “plant breeder’s right” in that they cannot be successfully reproduced without access o
the parent lines (Stallman and Schmid, 1987).

In the same way, the inter-emporal nawre of producuon points 1o anothermechanisny through
which an informal property rvight may operate and allow the exploitation of inventive
endeavours. In rural industries., timeliness and aceessibility w information may be critical, and
it may represent a substitute to the specifieation of & legatly enforceable property i,

ability of producers w remuin competitive and profitable can often depend on thy

venmain a step ahead of vivals, Even with o well defined inteliecu




develoomients and advasves i praducnon systems may be quickly eopred by others. It is
reasonable to saggest therefore, that thes tme aspect s crtical i tbe abelity 1o venwin
connprenttive and protuable, and also odfers an wformal property nght i inventive endeavours.

Collective Proviston of Research and Development

In tas paper, armangements m wiich more than one party texcluding the government)
coniribute to the cost of R&D acuvites will be referred to as “colleenve funding” armangements.
The "need” tor cotlective Pading of rual R&D by more than one agent anises for a number of
reasons  The principal reason generally orted o that w industries charactenised by a large
number of snait producers, vo one idividual will be able w fund a project by themselves, On
ong iterpresatn, thes phenomena may sanply be characiersed as a capual market fadure
tHane! and Palda, 1992

Winde caputad market farhure may necessitate unding by more than one agent, collective funding
arvangements 10 Australia and overseas have gencrally been of the Torm of compulsory
contributions, wwally 10 the torm of a levy on producnen. The rauonale for compulsory
vontbutions can be aunbuted to the bebe! that wath a large number of small producers. non
contpbutors may free nde tndustrsy Commussion, 19952y Clearly theugh, there is no
fundamental inperative tor collechive tunding o retre compulsory rather than voluntary
contrthutions tde Govter and Zdbesman P00 Martia, Zachanas and Lange 1991,

The theory of collective action altempts to explan how prablems requiring the action of two or
more agents may be sobved. In attempting to charactense sitnations m which co-operation
amongst diverse agents may be required 1o achieve an outcome, the theory of collective action
takes mnto account a number of maters, weluding, the nature of the problem: the number and
type of agents for whom the problem is relevant, the relationship of these agents to cach other
and these not duectly affected by the problem at hand: the type of solution which is most likely
o anse 1 any given insttutional framewaork; and the 1deal solution to any grven probiem,

The study of collective action was given unpetus by Olsan (19633, who set out seme of the
principles assocuited with collective acuon sinations. Olson’s basie themies are that: group size
ts, 1 part, & root cause of collective firdures: heterogeneity amongst group members in terms of
preferences und/for endowments is related o collecuve failures, or failure to awain an optimal
solution; collective falures may be overcome through selécuve incentive mechanisms and
appropriate institutionad design. These prneiples are general, however, and collective action
sceenarios are hikely to be prablem specific

When agents decide 1o solve i problem colleetvely, there are invariably costs assogiated with
domg so. These costs are anatogous to the ransactions gosts deseribed above in relation w
property rights and represent the gosts of organising a group, negotiating

respect 1o cost and benefiv sharing, and. moniworing and enforeing any agreement. Inaddition,
fon awill

the behaviour of agents is hkely to be sirategic so that any one individual's deciy
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depend. at keast partly. on the actual, potential and/or perecived actions of others. T the ease of
rural R&D, he exact namire of the siategic behaviour by an agent, is likely 1o depend on a
number of consaderavom aacluding the size and competitive steuetare of an ndustry., the type
of R&D which s myvolved. the abslmy of any one agent m a market to use the R&D, and
dyvnaang conssderatons (Bendor and Mookherjee, 1987y

Central to the consideranon of any collective action problem is the nature of the stitutionu!
structare wineh develaps w solve the problem of coordinanng actions between agents. As
noted abeve, w the case of rural RED fyndmg i Austtaba, the collecuve action problem hus
been addressed by unposing compulsory tevies on agents (generally producers) in speeific
mdustries o additon. systems invelving volumary contributions also operate in a huaited
aurmber of crrvumstances For example, the Heotecrdturad Researe b and Developrr. -« Act 1987
provides tor projevt related voluntary contrbutions to be nstituted and matched by government
on 2 dollar-tor-dotlar basis In 19933 the Horuculwral Research and Development
Corporanon recenved approvmmately SO puthion wy voluntary contnbutions, and $3 muthon from
statutors levies (Horncubtaral and Development Corporation, 1994,

An important consideration in collective funding arrangements for rural R&D s that of the
meentve mechansms wineh may be avadable to funders of rural R&D These may ke the
form of matching comtnibutions from the pubhc sector up to a specified level, or fax
deduenbiliy of private contbunions. The nature and guantty of funding provided by an
institunonad regime s hikels 1o have a ssgmficant isfluence on the egtcome genernted i terms of
tevel and type of R&D

Codlevve Action ang Clubys

In the comext of collective action, and s a precursor to some of the issues considered uter, nt
1s worth considering the notion of a club. A club is a voluntary organisation or group in which
members derve vihiy trom sharing some cost, benefit or member characieristies. Club theory
focuses o club goods, that 1s, impure public goods with excludable benefits and partial non-
nvalry i consuntpuon. Under some circumstances, the output from R&D aptivities can be
described as a club good. Club theory is concerned, amongst other things. with deriving the
wdeal mstirutional structure of a club under aliernative hypotheses about the naure of {potential)
members, exclusion costs and wransactions costs (Cornes and Sandter, 1986, pp. 6-9).

For a patentdal miember of a club to jotn, it nust be the case that the benefits fram membership
and consumprion of the club good exceeds total benefits from non-membership. Total
membership of the clue will influence both the cost of providing any given level of the club
good for members, and the benetlts derived from the consumption of the club good of it
exhibits congestion costs. Congestion may be thought unlikely o apply 10 R&D acdvities, as
consumption of the outeome from R&D is unlikely to be characterised by crowding. Furiher,
clubs are generatly charueterised by the presence of an exclusion mechanismy which aljows
members of the ¢lub 1o prevent non-members from enjoying the benefits of membership.




Finably. clubs are charactensed by dual decsions m that decisions m relaton 1o membership of
the club must be accompimnied by decrsions wath respect 1o the apprapriate tevel of elub good
PrOVISION

It oy reasomable 1o suggest that one possible funding mechamsm for rural R&D may ke the
form oot a “research club™ of some form This approach does pose some problems, however
Frstdy, s clear thae the wleal memberstp of a club devored o financing R&D s not
necessartly himted Wath o large: membersiap, the cost of 4 spectic R&D progect w an
wmdhividual producer talls In the words of Sandler (1992), R&D may be chavactensed by a lack
of congestion i consumption. and theretore be classified as an “clusive” collective good (p.
631 In these crcumstances, the ccononue ratonale tor restncung club size may be aminguous.
Nevertheless, where the club undertakes a senes of yet undehned projects. there may be o
benefit i resnicting membersiup of the club Wah fewer members, the ability of any one
individual member 1o mfluence the R&D portfolio 1o his/her alvantage may be enhanced
Hence, there may be benefus lrom restricting or hmiung memberslup. Moreover, w the extent
that membership gives club members a competitive edge over non members, there may be an
advantage m lmnng membersiip, thereby restncung any advantages assocated wath
membership. Thus, mechanisms for ensuring that advantage become mportant.

Alternative Strategies for Funding Rural Research and Development

In this section. tive potentiad swategies for funding nval R&D are proposed and developed. For
each strategy, some considerauons are sel out which highlight bow and why the aliernative
strategies should be apphed. [t will be clear thar any given approach is unlikely to resolve the
R&D funding tssue. However, it argued that all approaches have a role to play n generating
R&D outcomes which tie more economically desirable. Ax purt of the develapment of these
strategies, indviduals in a number of research and development corporations inctuding those
covering meat, horuculiure and wool were approached. and thew opinions sought on the
Aartous alternanve strategies. Comments arising from these discussions are referred 10 s as 1o
give an insight into the pracucability of different strategies.

Funding by way of explotttion of property rights

Under appropriate cureumstances, the appropriation of property rights w fund R&D acuyviues
may result n the weal level and nature of R&D activities being undertaken. In particular, under
conditions m which transactions costs are zero und a non-attenuared set of property rights may
be speeified, and. pertect price discrimination can be practised, a first-bese tevel of R&D
should be funded by private agents. Profit maximisayg agents will ensure that the optimal fevel
of R&L is undertaken, as it will be possible to caprure the full benefits from R&D.

It should be stressed that w deriving the optimal social solution, the vuicome will not resemble
the usual firm profit maximisation problem. The reason for this is that although property rights

allow the benefits of R&D 1o be approprinted by holders of the rights by making them
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excludable, the knowledge created by the R provess retains 1ts character ity a non-rival
2oed. In the public finance fiternture, s reterved 1o as o price excludable publie good (Lindner
1993, p. 8), The ideal or opumal solution wall be ong in whieh the amount of R&D undertaken
(or hnowledge produced) s consistent wath that assoctated wih public goods. That 18, the tom
valuation placed on an addisonal uni of the pubhie good s equal to the cost of produging an
additional unit of the public good Soghez, 1988, pp 131-32). As noted above, this nay not
pose a problem o pertect price discrmuinaion can be praciised.

Even il nansachions costs are non-zero, explotaton of property rights by private agents may be
the best mechanism through whior to hund R&ED The reason tor ths s that funding vig
explomation of property cuhis may sull represent the best attunable solution when the ideal er
first best solution 1 not attamable. Property nghts may not be completely specified. b given
the fevel of ransactions costs, the level of R&D underaken by profit maNimismg agents
represents the best achigvable omcome

From a pracucal perspecuve. acknowledging that the appropriaton of the benefits of R&D
acuvities by the use of intellectual property vights 1 unlbtkely to provide the ideal level of R&D
does not lessen the reed w explon them appropriately. Under the relevant legislation in
Austraia, vanous research corporauons and councibs (RDCs) are required to commercialise the
outcomes of R&D which they tond tsee tor example, s 11 Primary Indusiries Research and
Development Act 1989 Moreover. while there appears to be a general recognition of the
importance of mielleciual property nights by the RDCS, onty smadl amounts have been recouped
through the exploitation of imtellectual property nghts by some organisatons. For example, in
1993/94 the Meut Research Corporatton recouped only $169.000 from royalties and license
fees on a research budget of approsumately $40 mulhion (Meut Research Corporation, 1994, p.
63).

This lack of success s not for want of wrying by the RDCs m some mstances. The view was
expressed by same mdividuals that the sanous RDCs are warking hard (o get everything
possible out of wmiellectual property nghts through the use of tightly worded contracts.
Resewrch and insttunon dependent contracts are signed with researchers which ensure that an
appropriate share of the ownership of any mtellectual propenty is vested in the RDC, Sinularly,
some orgamsations are viewing intelectunl property rights as simply part of their increasingly
proacrive role m R&D management. Interestingly. it was noted that as part of this more
proacuve stance, indicators of performance are becoming inereasingly important. and one of
the key indicators is patents, royalies and licensing agreements generated by the R&D that is
funded. This highlights an important aspeet of intellectual property rights, namely, that in
addition to generating funds they may prove unportunt as a performance indicator for certain
types of resedrch.

In contrast, other organisations appear to ke a relatively low key stance m relation to the
allocation of intellecwl propesty rights, leaving them to reside with the research-agency rather
than the funding orgunisition. One reason for this suggested was that the organisation saw its




mput it R&D as 4 contrtbunon, rather than ovwnership per se. The organisation atempts 1o
ensure that the mdustries which st serves can benefic from the R&D it funds through

mechanens such as pror or preferential access o the resulting technology tcompared with
OVErsEls COMPAEs L Of FOYaly paricipanon payments.

Notsarprsingly, imdavrduals assocraed wih RDCs expressed the viow that the low levels of
retins from intellectual property nghts are a reflecuon of the type of R&D funded by the
orgamisations For example. one mdvidual’s orgamsation funded predominantty genetic or
mdustry wide RED. and the view was expressed that mietlectual property was not really
relevant 1o ths type of RED Where mteliectual properny nghis may be svlable, the R&ED was
seen by the orgamisation to be the prerogauve of private agents. Sumilarty, 1t was put by one
organisaton that if R&ED which s potennatly protectable by mieliectual property nghts is
funded by the research and development corporpuons. then privae firms may be “crowded
out’. In particular, the towal amount of R&ED undertaken may be reduced if the leverage effect of
research and development corporation funds 1s undermymed by an addiponal emphasis on
mnetlectual propeey nghts

Resowrcing the explostation of stetlectual property nghts s clearly also an issue for the RDCs.
The management of mtellectual property nghts requires resources and expertse that are not
always readily avlable o the organsation, and as a conseguence the orgamsation may be
reluctant to get involved.

Conyadsory rural vesearch and development levy

Reference 1o a “compulsory rural sector levy' here is a reference to a compulsory levy imposed
on all primary producers, the proceeds of which can be used to fund rural R&D of a basic or
fundamental nature. Such an approach s, i fact. canvassed by the Induswry Commission in its
report (1995b, p.72(1, but not pursued as a viable option. The concept is of a central fund
raised by an impost on all primary producers. through which basic or fundamental varal R&D
is funded. The rationale for such an approach is that the transactions costs associated with other
collective funding systems are too high to ensure that an appropriate level of this basic or
fundamental R&D is undertaken.

This approach is distinguished from the previous one in that the decisions on the level of
funding and use of funds would be influenced and possibly determined by the *government’,
rather than simply being the prevogative of the private finn or agent. The objective being to
maximise welfure (supposedly in the rural sector) by specifying a level of funding of basic
R&D by the rural sector, consistent with the aggregate benefit derived from the R&D. The

agpregate benetit will include spitlovers between industiies in the rural sector, and other sectors

of the economy.

One issue which may have to be faced with respect to a compulsory levy of this formis that the
large spillover which it is generally assumed is associated with basic R&L ires f

unds other
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than these rased from the rural sector be used. In discussions with mdustry organisations,
consolidated revenue was suggested as a possible soutee of tunds, reflecting o strong beliel
that a “pubhe benelit” acernes Trom tha type of R&D. and that it appropriate for socicty o
contribute o the R&D through the tasanon system. Other altermatives may be general industey
levies across different sectors, with contbutions to “hasic research’ from Jevy pools in
aecordance with the propartion of enelit dertved fron baste R&D.

A number of meividuals argued thac o the R&D was properly classified as basie R&D and the
outcome or resuiting benelit public in nature, then i0s the responsibility of government 10 fund
i Stmilarly, 10 was suggested that unless the government 15 seen w pot respurces into the fund
resutting from a compulsory rural levy omay be unlikely o be acceptable 1o producers who
would view it simply as another L

A major ssue dentificd by the KDCs with this approach s the likelthood that different
industries would have substantially different views about therr basic research needs, and this
migy cause admnistrative proablesis. The ssoe of different rural industries having different
basie research needs wis been highhgnted by some indusury partcipants, who saw the “rural
sector” as consisung of two relatively mdependent sectors. The divide 1s between the tadinonal
broadacre indusines, and the newey itepsive mdusiries such as horticulture. Importantly, the
busie research needs of the two sectors are comidered differend, with little cross over between
the sectors. As such it is argued that a general R&D fund financed by a single levy on all
proclucers 1s unhkely to caprure these differences, as the spillovers of basic R&D oceurs within
intensive industries. and within tradivonal broaducre wduswries. The approach may potentially
result in the Ioss of industry specific reguirements being met,

Compudsary industey -bused lovies

The iden of compulsory industry-based levies s similar 1o those operating at present in which
all producers (and semetimes processors) in a defingd industry contribute w an R&D fund via o
compulsory levy The approach rests on two fundamental prineiples. The fist is that large
numbers of small and/or dispersed producers require collective funding arcangements. The
second is that without compulsion, free nding would act as a block 1o much R&D being
undertaken. The approach is used extensively in Australia and overseas (Euro PLA. and
Associates, 1994, and aims o generme a quasi user pays system on the basis that members of
un incustry are the primary beneficiaries of industey refated research,

Generally speaking, in Australia compulsory industry-based levy arrangements are imposed at
the “request’ of industry porticipants. The views of the industry members are generally
expressed through their producer organisation, after an appropriately organised referendum an
the question. Any one member of an indusiry could be expected o agree 1o o levy il it was
believed that the benefits from doing so equalled or exceeded the costat contributing to the cost
of R&D via the levy. This cost-benefit compurison and decision of an-individual agent may be
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capured by examinng the actions of the median agent in o voting situation (Martin, Zacharias
and Lange, 1991,

In the case of alevy to funrd R&D actvities, benelits will broadly speaking tahe 1o forms.
Farstiy . benefits will accrue o those who comribute to the cost of the R&D and are able 1o
capture or appropriate the returns, ewher i the Form of explouauon of imcllectual property
nghts ot from early aceess o the resulis. In addition, benefits will fall 1o ihose who do not
conirthute but are able to benefit from the R&D Tor the reasons described previously, that 1s the
splover etfect. The decision of the median voter can reasonably be expected to be based on an
assessment of the benefus and costs which acerue to the median position after voting one way
or another I the expected benetits exceed the costs trom contributing, then a vote in favour of
the fevy could be expected.”

It would he expeted that the coses for dus ype of R&D funding approach would be known
with reasonable certainty and include the cost of imtaung a compulsory levy; the cost of
collecree a compulsory levy, the government's type and level of contrbution to the cost of the
R&D: and the cost of admimistenng the R&D tund. Given that levies of this form usually have
a fixed hife tfor example. the situaton in New Zealund), the funds will most ltkely be used o
fund a portfolio of projects over ume Therefore, an individual agent may incur an additional
cost to ensure that the R&D which s funded sctually meets its own needs. That is. a lobbying
cost will be mvolved which may be a function of the number of levy payers and the relative
size of the indnadual lovy payer

Other considerations which are likely w intituence the decision of industry members to decide in
favour of & compulsory levy or not iclude the length of ume o compulsory levy will be
imposed; the accountabiluy of those who administer such an arrangement: the nature of the
researeh associated with such a scheme including s impact for the industry and stochasticity of
results; and the ability of those who contbute to the Jevy to influence what projects the levy 1s
expended upon

As a proposal sinur 1o that which is i place a s o number of industries at present, our
partcular fnterest in this issue relates (o how compulsory levy schemes could potentially be
made more efficient. possess greater accountsbifity and be more equitable. The view was
expressed by these 10 whom we spoke that the establishment of the RDCs provided a vehicle
by which accountability could be increased, with resenrch funders and users having a grearer
say on research prionties and projects undertaken. RDCs were seen also as o means of
imereasing cantestability in research delivery. Atthough anecdotal information exists which
indicates that the RDC modet has enbanced accountability, no formal review has been
undertal en of how effectively the RDCs are fulfilling this expecied role, and how their
performance can be improved upon in this respeet. It may be timely Tor such a review 1o veeur.

Aot as e ey B [N
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In refation 1o the development of research objectives, individuals from the RDCs pointed to
levy puyers expressing thew research needs through various state and/ar regional connmittees,
whieh passed on the concerns ot levy payers to the arganisation. This upproach to research
privuity setting by the R&D orgamisations varies, although all those we spoke to have in place
mechanisms designed to atlow the payers of the levy to express their research needs to those
who decide o which projects money is allocated. In short, all research organisations appenr o
have then a more prodctive stance in research priority setting than they had in the past. Some
industries appear to have developed good consultative processes, with meetings between
research orgamsations and producers/growers used o determine which projects are funded. A
potennal difficulty cited iy mvolving producers m the research setting process is this manner,
however, 1s that the problems nominated by the growers may be considered by the research
commuaity as being “not researchable’.

With respect (o the setung of levy levels, the view was stongly expressed that the levy payers
uhimately control the rate at which wlevy is set. The abilty of individual producers o influence
this, and their wilhingness 1o do so, viries across duswies. Whereas some industries such as
meat and mushroom engage in rigorous debate about Jevy rates, others seem 1o accept levie:
with little deliberation. The nature and level of debate depending on the type of industry (in
terms of structure, product, etch, growers sophistication, and the role played by the grower’s
peak industry organisation. It should be noted that at teast one mdividual highlighted the
concomitant costs associated with greater discussion and debate before levies are imposed, For
exgmple, had a formal plebiseite been required 1n the relevant horpeoltyral indusiries then levies
may not have got up and running in a number of those industries served by the Horticulwyal
Research and Development Corporauon,

Given the importance attached to the free niding issue by those favouring compulsory levies, it
was interesting to note that although many of the stuutory (und non-statutory) levies ure
theavetically compulsory, some leakage ol funds was acknowledged by those with whom we
spoke. This varies between industries and sectors and it can depend, for instance, on the
tightness of the definition of the product for which the levy is colievted and the efficacy of the
collectian process. For non-statutory levies there is potential for leakage when the agents at the
levy collection point in the production process do nat co-operate fully, and there is a lack of
coercive powers which may be called on to enforee it

Volunrary funding arrangements

In line with the proposal for a voluntary funding strategy, it is proposed that i new type of
organisatior be defined, which for descriptive purposes can be termed a "research club’,
through which R&D can be funded on a voluntary basis, Voluntary in this context refers
decisions by individual agents, whether or not to eontribute 1o the cost of a project(s). This
approach would overcome the problem associated with the lurge number of refutively small
producers in a raral industry who would not otherwise be able to fund R&D, even if
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econonneally justified. The raison d'erre of such a *club’, would be the collective provision of
researeh benefiting “club members'.

Ciiven that membership of a research ¢lub would be on a voluntary basis, the private benefits
from membership for the mdividual agent (rom joining it must exceed the private cost of doing
so for membership to be taken up. This notion of the private benefits exceeding the private
costs is shnitar to that discussed m the previous strategy in that private benefits must actually,
or be perceved to, exceed the private costs of joming the club (voting atfirmatively in the
previous strategy). The stregic choices open to the idividual gent here, howeve. are
different to those i a voting situation. In this case, other than the threshold requiremem. tisat a
certain number of agents must agree to fund the projects) or commit sufficient funds for it
theny w go ahead, 1t will not necessarily be the case that all agents in an industry end up
contributing. BEven 1 others do not conutbute, some individuals may decide 1o fund the R&D,

The distinguishing Tfeature of this stategy 18 to define an organisation consisting of voluntary
members, to which are attached certim benefits consistent with providing an incentive for
agents 1o collecuively fund R&D. As discussed previously, it could reasonably be assumed that
agents would only contribute to the cost of R&D on a voluntary basis if the benefits from doing
s0 exceeded the costs of dong so. Whether or not this was the ease would depend on a number
of factors, not the least of which 1s the type of R&D undenaken. For this reason, .. would
reasonably be expected that research clubs financed on a voluniary basis would undertake R&D
of specific benetit 1o members,

There s evidence to suggest that schemes based on voluntary contributions can and do aperate
effectively in relation to the provision of funds for rural R&D. Within the United Kingdom, at
least one organisation undertakes R&D funded by voluntary levies. The Processors and
Growers Research Organisation (PGRO) has existed since 1944, and funds an extensive R&D
programme by voluntary crop levies on growers, Activities include plant breeding, and the
agronomy and harvesting of new varieties. Crop information is provided by the PGRO through
various written and oral forums, open days, regronal tial demonstrations, and field advisory
services. Although volumary, few farmers opt out of levy paying because, *... they accept the
need for commodity levies and we [the PGROJ provide a value for money service on pulses
Ctpersonid communication, GLP, Gent, Director PGRO).

The PGRO is an exception in that other United Kingdom rural research organisations operate
on the basis of swtutory levies. Even so, there are other organisations including those in
Australia which operate on similar lines to the PGRO. For example, the Kondinin group in-
Western Australia is a farmer organisation which funds various activities from voluntary
membership. Like the PGRO, results from its surveys und tests are available through fietd
days, seminars and the group’s publications which are readily available to members.

Both the PGRO and the Kondinin group itusteate the notion that voluntary arraigements can
be used effectively to fund activities which have waditionally been considered to be public
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goods, or largely non-excludable. One method for *tnternalising the externalities” associated
with R&D activities iy to undertake research which only benetits contributors, Where this is
infeasible, other mechanisms must be developed 1o ensure that private benefits associated with
membershup are sufficiendy strong. In the case of the Kondinin group as well as the PGRO.
berefits deerue to contribators by way of privileged access to the output generated by the funds
rased from membership. Note that the mformaton may be avadable from other sources, and to
that sient riemains a non-escludable good. However, by providing ready and easy access for
ceautbutors, a private excludable henefit is linked with the voluntary membership.

[t is one of the defining features of club theory and collective action processes more generally
that although the good produced may be non-rival (at least up to a point), it will also exhibit
excludability. Thercfore. it ts reasonable 1o expect that research clubs would undertake R&D
projects which offered benefits exclusively or almost exclusively to members. Where non
members cannot be prevented from enjoyving the benefits of the clubs” activiues. those benefits
accruing to non members must not be so great as to encourage the membership to be
abandoned. An additional juestion concerns what incentives might be necessary for vesearch
clubs to form and operate effectively. In parucular. should some taxpayer funded benefit be
provided o club members such as matching funding for projects undertaken by the R&D
clubs. or additional tax benefits for membership fees paid to research clubs. Importantly, both
the nature. quantity and me:hod of payment of that taxpayer benefit are likely to be significant
from the point of view of club membership and the amount and type of R&D funded.

For a member. the costs of membership would seem to be reasonably clear. These would be a
funcuion of direci membership contributions to the club including organisation costs of
administering the 1. nds: any incentives provided to form the club by the government; and
administrative costs associated with being a member. More generally, given a research
program, the cost of membership would largely be a function of the number of members in the
club and the size of the research portfolio undertaken. Benefits from membership in the case of
a voluntary research club would be a function of the actual outcomes from the research
undertaken, taking into account its stochastic nawre; the type of research undenaken (basic as
opposed to applied and the accompanying problem of both intra-and inter-industry spillovers):
and the competitive structure of the industry and the characteristics of the member compared
with the R&D undertaken by the club.

The rural R&D industry participants with whom we spoke emphasised the fundamental
problem associated with voluntary arrangements like that proposed here is that of free riding. If
research was to be undertaken from which a potential levy payer could not be excluded from
appropriating the benefits without contributing, then a greater total benefit is obtained by not
paying the voluntary levy. As expected, this had the implication that the range and types of
research outcomes to which voluntary levies could be applied was limited.

Voluntary funding arrangements, it was generally agreed, had potential to operate for well
defined or localised problems. Further, it was suggested that such regimes would have greater
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chances of success in concentrated industries such as chicken processing, where a small
number of processors and producers may ¢ ordinate thew actions. Whether region specific
probiems are addressed well by the crent rral R&D funding arrangements s open to
guestion, and voluntary tunding ammgements may well hive a role to play for these types of
problems, However, it was aigued that with voluntary regimes, major natonal issues would
not be addressed. That is, the *big prcture research” (especiatly sirategic research) mapht not be
andertaken over the fong term o the demiment of an dustry. The wheuat industry was cited as
one example of an industry which had sutfered because in the past, its R&D orgamisational
strueture did notatlow traly nanonal ssues (o be exaniined.

In o smmlar vein, the view was expressed that the approach was more likely to work for
industries with tgher valued products (possibly partially processed), and where the indusury
was Centrepreneurial” in s outlook. It would not work for larger extensive industries or for
Jarger horticultural industries such as the apple or pear industries, as these are characterised by
only a few entrepreneurial growers, and a lack of cohesiveness amongst the growers.

In addivon to wdustry structure matters, it was suggested that for such a voluntary system to
be feasible o woutt also be necessary for the benefits trom the R&D 1o be tangible to these
who had actually contrhuated to s cost. This ghlights a more serious bamrier o voluntary
funding of R&D, numeay . a lack of sophistication amongst industry agents about the benefit
from R&D. If growers do not see RAD as being important. then they are unlikely o contribute
1o its cost on a voluntary bass. This was cited as o greater problem amongst producers in
industries with a large number of participants. Members of smaller intensive industries, such as
the mushroom indusiry were, 1t was argued, sophisticated enough to understand the
importance of R&D and see benefit in funding it even if the benefits were not immediately
apparent.

Another issue raised by indusiry participants in relation to voluntary arrangements was the
continuance and stability of this type of funding. It was argued that if the levy were to become
voluntary, then around 80 per cent of growers, for instance, would contribute initially but that
this pmpo:*t:ioh would fall over time. Contribution levels if dependent on the state of the
industry, may have adverse impacts on the R&D undertaken over time as industry fortunes
fluctuate. This may have particularly detrimental effects for the research community if
consistency of funding was not provided. Finally, from an operational point of view, for
voluntary funding arangements 1o work, it is likely that they would require subsuntially
different approaches by the research and development corporations. For example, it was
suggested that if research and development corporations or similar organisations may be
required to act as “middle men” in these types of arrangements, As a resuls, there would be a
need to balunce industry wide coneerns, not necessarily strietly commereial in nature, with the
commercial aspects of decisions associuted with R&D. Currently, it is the organisation that
takes care of industry muatters, and producers concern themselves with commercial matters. If
the arganisation were to administer or act as a broker ina voluntary wrrangement, this may give
rise to potential conflicts of interest between the interests of the industry and the commereial
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usterest of any one producer. For such an wrmangement o funetion effectively, the relevait
organeation would hive to taike 3 dismierested co-ordination role. Importantly, this points to o
need 1o define clearly the 1ole of varions industry orgamsations in these cireumstanees,

Pabin funding of rtiragd R&ED from conselidated revenne

Thas aliernative relates 1o the use of consolidated revenue as a vinble financing option, at least
for part of the rural R&D portiohe The publc funding of rural R&D raises questions such as
the approprisie il level of fundmg. types of R&D performed and allocanon processes.
Intwinvely . depending on the type of R&D performed, this approach presents basic problems in
terms of the apphoation of the user pass prnciple, crowdiny out effects of publicly funded
R&D. incentives provided w those involved m the R&D process including producers and
resesrvchers, and the potenual tor confhiess i the distribution of funds.

A potential model for thas type of approach s New Zealand, where the Foundation of
Research. Science and Technology (the Foundation), s required to develop and implement a
system of contextable tunding for R&D, the cutpu. from which generates public or non
appropriable benefits. The appropriie source of funds for this so-called *public good researcly’
is regarded as the pubhic sector. leaving firms and industries o fund research with appropriable
private benefits. The Foundation adnumsters the Public Good Science Fund. subject to the
priorues set down by the govermment as wentified mn the governmenrs Sciences Priotities
Statement. In so dmng, it acts as the government’s agent in the purchase of R&D services that
generste wide public besefits. The allocauan of fumds by the Foundation is conducted on a
contestable basis, after a process of ngorous review of all apphicauons (Sandrey and Reynolds,
1990).

The individuals iterviewed generally agreed that there was scope for additional public funding
for research, parncularly where the benefits could not be appropriated by any one industry in
particular. it was also generally aygreed that wenufying s type of research posed problems, as
it wa difficult w denufy research for which bepefits could not be appropriated by an industry
or its members. The associated problem of how funds may be distributed was also cited by a
number of mdividuals as a potential couse for concern, as mdusines would likely be highly
competitive in tv . re rad,

Conclusions and further development

In this paper. there tas been an atempt tiestly to elucidate on the economic principles which
underhie the R&D funding issue. Hence. the issues of property rights and collective funding
were discussed so as 1o make clear why and how problems arise in relation to the achievement
of an efficient fevel of rural R&D. Purther, some insizht into how tnstinkional strrctires can be
arranged to ensure un outcome as ¢lose s possible o an ideal level is atuined was guined,
Secondly, alternutive strategtes were presented as ways in which to o
Tunding issue. The suategies deseribed were seleetive, and served 1o highli

thisre .4
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srtaie posstble number of swategies which could be apphesdt w the problem of Tusding rat
R&D

A number o important conclusions van be denve from the diseussion m s paper On a furly
mtntive leved, there o a need o easime that the curvent mietlectual property rights sysiem s
usedd 1o the fullest extent possible, and that compulsory levy arrangements be improved to
eahanee then equity and effirenoy This i consistent with e tndustry Conmirssian
e mmnendations regdardiog the contaned ow of compualsory mdustry based kevies

i nes nadieal fevel, the abteva e stratesn s whaoh were desenilsad serve 1o baglthplt dia wm
the fong weem, more substantal Changes w rwal R&D tunding anangements may be reaguned or
desiable. than thove saggested by the Tndustey Commussion m s veport. These changes may
take the tanm ol the deselopment of sew property nghts swiuch provide enbced proegnan o
wichectual eftort, novel msttutional wtangements o facuae volumtary RE&D tundiog
arrangements, or the development of techmologies which can use the existing degal and
mstitaional regames woacheve masimum possible efficiencies 1o dithicult o wdennufy and
predict exactly what form these fundamental changes o the tunding regime may take The
development of club srimpements has been monted as one sigmitcant change wiveh shoutd be
nesteated. Indesd. o development of diss natgre could potentrally address the need for aser
pays anangements with R&D bemyg diven by those who derrve the benefit from «, and
overcomg the need 1o use compubory levies 1o avond free mding Although some weork has
been taken w analyse tas appraach m 4 move rimveus Trameweork (Marun, Zachwas and
Lange, 1991, more development s clearly necessary

Furthermore. the discussions held with vanous idusirs paracipans bas lughlighred the fact
that R&DY tundmg s a mut faceted isue which isounbikels o be wolved stmply. Differences
acress awbistries pomt o the need for s multy layered appre wh 1o the probless of aclueving an
ethiwrent ase of resomrces worelanon to R&D Hence, a uered level of funding approaches,
attuned o the needs of mdvidual mdustiies and different R&ED problems, needs w be
developed
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