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Public Funding of Agricultural Research: Competrtive
Versus Non-Colllpetitive Mechanrsmsw

CLEM TISDELL

ABSTRACT A substantial portion ifagricultural research anddevelopment (R&D) is publicly funded.
It is therefore, important to give attention to the socially ideal allocation and administration iffundsfir
agricultural R&D as is done here. The types if mechanisms used to allocate these public funds and
administer their uses can be expected to influence the research results produced and ultimately the level if
retums or benqits obtained from this expenditure. Different public mechanisms fir allocating and
administering agricultural research funding are discussedfrom this point if view, paying attention to
economic considerations. The non-competitive allocation if block grants to institutions is compared with
their competitiveallocation. Possibilitiesfir allocation to sections if institutions or to individuals are also
considered. Centralized versus decentralized mechanisms fir allocating and administering R&D within
organizations are discussed. In designing appropriate mechanisms fir the allocation and administration
if the use ifpublic agricultural R&D funds, account needs to be taken if such factors as transaction
costs, knowledge limitations, the importance if leaming ry doing, the accretion if institutional capital and
the collective accumulation if knowledge and skills within organizations. These factors together with
market failures, limit the scope fir dficient use if competitive mechanisms in allocating funds fir
agricultural R&D.
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Introduction

Huffman and just' draw attention to the importance of re-examining public mechanisms
for the funding of agricultural research and in fact, many of their considerations apply
to public funding of all types of research. The trigger for their concern is the decline in
public funding of agricultural research as a proportion of its total funding in the US , as
demonstrated by Huffman and Evenson." Their concern is heightened by the recent
decline in real funding for state agricultural experiment stations in the US. While the US
institutional situation is not the same as that in Australia and elsewhere, there is little
doubt that availability of public funds for agricultural R&D is becoming tighter, and that
similar problems to those observed by Huffman and Just ar e developing worldwide.

The situation is unlikely to improve in the near futur e. In fact, indications ar e that
public funds for R&D may become scarcer as structural adju stment policies such as those
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advocated by the World Bank , are more widely applied. These policies favour a smaller
government sector, lower levels of public finance , and the greater use of market
mechanisms or competitive mechanisms for the allocation of available public funds. In
addition, the decline in the relative size of the agricultural sector, particularly in terms
of employment, is reducing the political power of agriculture and one might, expect
(therefore) a decline in its share of the political cake, that is of political rents .

However, the ability of agriculture to obtain political support goes beyond the mere
mechanics of political power." It has been supported by the social legitimation of
agriculture as a way of life. This social legitimation rests on the 'place in the heart' of
modern industrial man:

. . .for pastoral land landscapes, family farming and close-knit rural communities.
This remains true despite the fact that industrialized agriculture is increasingly
diverging from idealized images of close-knit families, neighbourly cooperation,
traditional seasonal rituals, and virtuous toil in harmony with nature."

Nevertheless, public perceptions are changing. The general public is increasingly recog
nizing that industrialized agriculture can be far from environmentally friendly (leading to
demands for the 'greening' of agricultural policy), and that some of the virtues associated
with agriculture have become myths . Thus agriculture is no longer perceived to warrant
a special place in the sun. These changes in community values will undoubtedly impact
on the public funding of agricultural research. They have already done so to some
extent-for example, by increasing the relative funding of environmentally-related
agricultural research.

Because of the growing scarcity of public finance for agricultural R&D , research
institutions undertaking such work have had to compete harder for these funds, and for
funds from other sources. Consequently, the power of providers of funds to control the
type of research undertaken has grown and providers' influence over the allocation of
funding may have increased. In the US, at least, there has been a move away from block
grants, a relatively stable type of funding based on formulae, to a more competitive
system of grants. This has also occurred in Australia, with research agencies such as the
Commonwealth Science and Industry Research Organisation (CSIR O) having minimum
targets for obtaining finance from outside sources. ' The CSIRO and The Australian
Science and Technology Council (ANST O) had targets for earning 30 per cent of their
income from external sources in the late 1990s. In addition, universities are struggling to
increase their share of competitive R&D funding.

Public mechanisms for allocating funds for agricultural R&D raise a number of
issues: Do such mechanisms provide an ideal allocation of available funds for agricultural
R&D? What are the socio-economic effects of actual and proposed mechanisms for
allocating funds for agricultural R&D? To what extent are centralized or decentralized
methods of allocation and management of agricultural R&D effort to be preferred? Why
are competitive and market-related mechanisms for allocating public funds for agricul
tural R&D likely to be of limited worth from an economic and scientific point of view?
Let us consider these questions.

The Ideal Allocation of Funding for Agricultural R&D

If we are to assess alternative mechanisms for allocating and administering public funds
to agricultural R&D, it is useful to have some notion of the objective or ideal which
ought to be pursued. One approach to policy-making popular amongst economists is to
maximize an objective function, subject to resource constraints.
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In relation to public funds for agricultural R&D , some possible objectives are to:

(I) maximize benefits to the agricultural sector;
(2) maximize benefits to agricultural suppliers and consumers of agricultural products;
(3) maximize benefits to a wider community than the above, even the 'whole' com-

munity; and
(4) maximize benefits taking account of not only individualistic values, but also com-

munity- or meta-values.

However, defining such objective functions and obtaining community agreement about
their appropriateness is not easy. There may, for example, be no agreement on how
benefits should be measured. Furthermore, different groups may be in conflict about
whose benefits should be maximized, or to what extent the benefits of different groups
should be taken into account.

Even if a narrow view of who should benefit from agricultural R&D is accepted,
namely agriculturalists, the increased return to agriculture as a result of investment in
agricultural R&D may not be an entirely acceptable measure of benefits, even to farmers .
They may for example have an interest in the impact on income distribution of an
innovation, as well as its consequences for the sustain ability of their incomes.

When public funding supports agricultural R&D, a case can be made for public
benefits to be taken into account in conducting the work, unless the public funding
involved is regarded as a pure income transfer to agriculture. The community-wide
benefits of agricultural R&D were formally recognized by agricultural economists (to a
limited extent) in the 1970s.6 Agricultural economists began to measure the social
economic benefits of the productivity-enhancing effects of agricultural R&D in terms of
its impact on producers' and consumers' surplus. This development attained a high
degree of refinement in the 1980s,7 but the approach is still relatively narrow and raises
a number of unresolved questions.

Limitations of this approach include the following:

(I) The modelling involved is of a partial nature and focuses on marketable products.
(2) Social benefits are measured using the Kaldor-Hicks principle. Consequently income

distribution and equity questions are not given full consideration, and no regard is
paid to sustainability issues, environmental externalities and some community values.

(3) The benefits to consumers and producers are weighted equally, and the consequences
for those not involved in the market or interested in non-marketed goods are ignored.
In addition, in this context, there is little or no discussion of the relative weights that
should be put on benefits to consumers and to producers taking account qf the source qf
funds for agricultural research."

In relation to the last point, several positions are possible, all of which may have different
consequences for agricultural science policy. These include:

(I) Beneficiaries should pay.
(2) Those who pay should 'call the tune ' (assuming they benefit to some extent).
(3) Those who pay merely regard their payment as an earmarked pure income transfer,

and should opt out of detailed supervision of expenditure of the funding.

Consumers of a product often benefit to some extent from productivity-enhancing
agricultural R&D for example, consumers' surplus may rise because the post-innovation
price of agricultural produce has fallen as a result of the R&D. This has been proposed
as a reason for governments to contribute financially to agricultural R&D. 9 In some
cases, most or all of the benefits are captured by consumers and farmers themselves
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receive little of the total benefit from agricultural R&D . This occurs when agricultural
pri ces fall, and demand respons es are inadequate to ensure farmers significant gains .
Additionally, scientific and technological externalities occur when research in a particular
agricultural sector provides spillover benefits to oth er sectors. If this occurs, there is a
furth er rea son for publi c support for agriculture.

Another consideration in agricultural science policy is to determine which groups are
to count in the social assessment of agricultural R&D ). Are only national consumers and
producers to be counted? There is little doubt that these are the referen ce groups for the
bulk of economic assessments . In most countries, agricultural R&D is intended to foster
the international competitiven ess of a nation 's agriculture and to provide national
benefits. This is especially likely to be the focus when nation al agricultura l indu stries are
contributing funds for the R&D .

Nevertheless, a dual situation exists in man y high income countries. A portion of
funding for agricultural research is earmarked as a vehicle for foreign aid to low-income
countries. In such cases, the benefit to the recipient is likely to be the major concern, but
spinoff benefits to donor nation's agricultural industry may also be taken into account in
allocating funds . For instance, in Australia, the Australian Centre for International
Agricultural Research attached to the Department of Foreign Affairs and Trade fosters
agricultural research and development of benefit to low-income countries on a co
operative basis, but also takes into account any spinoff benefits to Australia.

Representation on bodies governing the allocati on of fund s for agricultural R&D is
likely to be or should be affected , by the above considerations. An app osite example
is membership of R&D corpora tions (RRDCs) for rural industries in Australia.10 If there
is a publi c contribution to the fundin g of agricultural R&D , it is relevant to determine
the extent to which interests other than those of the agricultura l indu stry conce rned
should be represented on bodies governing the allocation of R&D fund s? Furtherm ore,
communities value objects beyond those exchanged in the commercial marketplace.
Non-marketed or incompl etely marketed commodities (e.g. environmental amenities),
have value and their value mayb e reduced by innovations arising from agricultural R&D .
In addition, health, disease and an imal-welfare effects may enter the valuations of
communities. To what extent should the publi c interest in these matters be represented
on bodies involved in allocating funds for agricultural R&D ? The case for their
representation is stronger , the grea ter is the publi c contribution to the fundin g of
agricultural R&D , but even when this contribution is not large, it need s to be recogni sed
that political pre ssure for taking account of such community values is increasing.

R&D Corporations are a significant source of funding for agricultural research in
Australia and directly fund about one-sixth of that research. II Approximately a half of
their funds are obtained from agricultura l indu stries and the remainder from the
government. Furtherm ore, when their fund s are allocated to institutions such as the
CSIRO, sta te governments and universities, the use of these fund s may be supplemented
by other government funds available in-house to those institutions. Some RRDCs look
for 'matching' contributions by research performers. This mean s that the decisions of the
boards of directors of RRDCs have a multiplicative effect on the allocation of rural
research funding and effort, and through this leverage they actually obtain mor e than a
50% government subsidy for the research involved , so providing them with a dominant
position in deciding the direction of rural research in Australia.

Despite the government's fundin g contribution and the importance of rural agricul
tural research to the health and welfare of the general publi c, publi c representation on
rural RDCs seems woefully inadequate. The Industry Commission reports that ' the
Government- and therefore the community- is represented on the Board of each RDC
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by the government member ' r'f Thus minority (even token) representation occurs.
Consequ ently, there appears to have been little emphasis on reporting on the pub lic good
element of the resear ch fund ed by the RRDCs.13

Fur thermore, a list of the common criteria used for assessing resear ch outcomes of
research projects sponsored by the RDCs suggest that the interests of their agricultural
client group is the overriding consideration. The most common criteria! " used for such
assessment are:

• pot ential benefit to growers;
• anti cipated effect on qu ality and/or competitiveness;
• pot ential for comme rcialisation;
• extent to which the proj ect will enha nce sustainable resource use; and
• contribution to priority areas.

RRDCs are ab le to apply the customer-contractor principle and they as 'customers' are
able fund am entally to determine agricultural research agendas. The 'succe ss' of agri cul
tural R&D therefore depends heavily on their priorities, since to a large extent the system
is a top down on e. Poorly devised pri orities will result in inferior agricultur al R&D
outcomes. To the extent that board members of RDCs are limited in their vision or wish
to pander politically to their main client group by being able to point to quick results,
this can reduce their effectiveness in allocating funding for rural research . In fact, some
universities during the Industry Commission inquiry into research and development in
Australia claimed that RRDCs operate in a way which enco ur ages short-term, possibly
superficial, projects at the expense of more valuable longer-term proj ects. IS Allocations
may also be too mechanistic or formalistic in nature.

Although it may be possible to identify some types of agricultural science policy as
inferior, it is doubtful if an idea l allocat ion of funds for agricu ltural R&D can be
achieved . There are many reasons for this . Both individuals an d institutions involved in
agricultural R&D are subject to bounded rationality.16 They are limited in their cap acity
to solve problems rationally and in the information ava ilable to them . T o a large extent,
research is an exploratory process and its output can only be poorly predicted in
advance, and this limits the use of cost-benefit analysis in evaluating scientific effort in
advance.l/ The process of scientific advan ce and knowledge accretion is to a large extent
evolutionary . This being so, it may be more important to establish the types of
institutions which will avoid inferior development path s and foster superior types of
evolution than to try to prescribe the path of scientific advance too rigid ly. Mechanical ,
deterministic models are likely to be of little value in planning and managing agr icultural
scient ific effort.

Mechaniams (Actual and Proposed) for Public Funding of Agricultural R&D
and the Allocation of Funds

Huffman and Just l8 in their important contribution to the discussion of mechanisms for
allocating public fund s to agricultural R&D, distingui sh between block grants and
competitive grants and claim that with growing scarcity of public fund s for R&D , the
proportion of public fund s allocated to institutions by competitive grants is increasing.
T hey argue that this increasing emphasis on competitive allocation of funds for
agricultural research is redu cing the returns from agri cultural research, thus actually
lowering the degree of economic efficiency associated with this research . To do so, they
draw on mod em economic concepts such as transaction costs.!" Similarly, compe titive
bidding for research fund s can lead to economic inefficiencies.i" Although man y
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traditional neoclassical economists regard naked competition for resources and economic
efficiency to be synonymous, in reality such competition can be a serious source of
economic inefficiency.i!

Drawing on US practice, Huffm an and Just22 treat block grants to resear ch institu
tions as ones relatively steady in magnitude, determined in many cases by a form ula,
which may involve a base component plus a variable one. Although available research
funds may vary over time, their supply does not change erratically, and cha nges may be
dampened by a moving average of the independ ent variables in the formula. The
formula may be productivity-based , (e.g. based on measures of pu blications, inventions,
etc.) and when it is long-t erm competition exists between instituti ons for available fund s. It
should be emphasized, that while much of the American literature suggests that block
gra nts or app ropria tions are non-comp etitive, the compe titive element is not in fact
entirely absent, but operates in long-term with a 'smoothing' element being pr esent. For
instance, suppo rting gra nts may be guaranteed to institutions for say 10 years, at the end
of which reallocation occurs on a competitive basis. The length of time for which fundin g
is guarant eed for R&D may of course vary , and may well have important implication s
for the produ ctivity of R&D . Allocation of funds using short-term competi tive mecha
nisms can involve erratic levels of fundin g, and assure d funding is received usually only
for a relatively limited period of time; a period in some cases insufficient for the gestation
of the research project to be completed.

Just and Huffman23 criticize competitive mechanisms especially those with a short
term focus. The types of mechani sm which they seem to have in mind , are (I)
competitive gran t applications subjec t to peer review; (2) regular allocation through
competition using political processes; and (3) economic bidding or tend ering methods of
securing fundin g for R&D. These are considere d, in turn, below.

Competitive grant applications subjec t to peer review may superficially seem fair and
efficient, but there are prob lems. Peers are not always unbi ased, may have knowledge
limitations, and may be drawn from a relatively limited circle. Co nsiderable transactions
costs are involved in drawing up applications, in assessing these, and in processing
applications. For dedicated and superior researchers the opportunity costs of involvement
in the process can be high and the benefit small. There is a risk of better researchers (as
well as the poorest) withd rawing from the process, leaving only the mediocre. An
alternative is to fund the research of individuals, unit s, institutions and so on by a formul a
related to their previous resear ch productivity. New arrivals who have no history or only
a short history in research may be given establishment grants for a period of time. In
compa rison to competitive methods, this approach involves lower transaction costs,
redu ces uncertain ty and allows for better long-term planning of research proj ects.
Furthermore, most of the administrat ion or transaction costs involved in this system fall
on administrators rath er than researchers." This is likely to be advantageous from a
comparative cost point of view.

Research fundin g acco rding to a formula based on past produ ctivity as, say,
measured by an index of publi cations does not mean that funds are alloca ted equally to
all. In fact, R&D funds are liable to be allocated unequally if a measure of previous
research produ ctivity is used to alloca te funds. In fact , some university faculties and
departments in Australia allocate a portion of their resear ch funds using a formul a of
this type. There can be controversy about the adequacy of research produ ctivity
indices, such as those used by Australia 's Department of Empl oyment , Education,
Training and Youth Affairs which allocates part of the universities' resea rch budgets
according to a formul a which effects performance in grant winning, publi cation and
PhD completions. But there is much to be said for their use rather than relying solely
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on 'peer' reviews. Formulae can of course be devised which puts weights both on R&D
productivity ind ices and peer reviews. I suggest that there ought to be a high weight on
the former and lowweight on the latter , for efficiency reasons, and sometimes for reasons
of justice or fairness. The main problem arises for those researchers who have not had
a chan ce to prove themselves. They can, however , be given temporary support to allow
them to do so.

Political mechanisms for obtain ing research funds by lobbying can also be used.
But this source of fund s is likely to be erratic and the allocation of research fund s
relatively inefficient from the point of view of the wider community. Lobbying involves
considerable effort and cost, and resources used in these activities are not productive
per se. Also, tendering for research projects can result in economic inefficiency if potential
rents are available. The number of bidders, and the effort put into their bids, is likely to
be such as to dissipat e any potential rent and the process may be such as to deter better
researchers from bidding.P A furth er difficulty is that due to the impracticality of
completely specifying contracts (especially research contracts), low price-bidders may fail
to deliver the product(s) expected , and not be in breach of contract, or there may be a
higher probabili ty that they will fail to meet the conditions of the contrac t. This can
impose costs (opportunities forgone) on the party awarding the contract. Furthermore,
any attempt at legal redress may furth er add to cost and uncertainti es. When such factors
are taken into account, it become s clear that a simple comp etitive mechanical approach
to the R&D allocation problem is unlikely to be optimal.

The idea that publicly funded and publicly performed research should be increasingly
demand-driven rather than say supply-driven , obtained publi c expression at least 25
years ago. In 1971 , The Roth schild Report set out the customer/contrac tor principle,
and this fram ework was adopted in 1972 to provide direction to the publi c fundin g and
performance of research in the UK.26 Under these arrangements, increas ed emphasis
was placed on government research establishments, units and laboratories ' tendering ' for
research contrac ts. Government bodies were encouraged both to contract out research
and to bid for contrac ts. With a lag, this also becam e the practice in New Zealand, and
has been increasingly favour ed in Australia . In Australia , research institutions such as the
CSIRO, were required to achieve a minimum targ et of funding from external sources .
Due to tightening financial constraints, universities have been increasingly encouraged to
engage in joint proj ects or research with indu stries, and to seek research fundin g of a
contrac tual nature.

This approach to the public fundin g of research was not without criticism in the UK
when it was introduced." First, it was said to add greatly to transaction costs. In addition,
it supp orted a new layer of publi c administrators concerned with specifying contrac tual
obligations, the formul ation of research contrac ts, and the seeking of research contracts.
The impact of the system in many cases is to divert the attention of scientists from
research to contract negotiation , and to redu ce their research productivity, especially if
the in-house measure of 'scientific progress' becom es research funding obtained from
external sources or income earned, rather than scientific output. Furthermore, publi c
funds may be divert ed from research activities to be used for seeking resear ch contracts
with external parties. And publi c grants might be used to cross-subsidise research
undertaken in pursuit of external fund s. Probl ems of a similar nature were also observed
in the Australian Science and Te chn ology Council (AST EC) review of the operation of
external earnings tar gets for CSIRO, the Australi an Nucle ar Science and Technology
Organisation (ANST O) and the Australian Institute for Marine Science (AIMS).28

The CSIRO in particular must take very seriously the nature of its relationship with
potenti al providers of external fund s. In connection with its rural R&D about a half of
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its sponsored ru ral research comes from the RRDCs and the CSIRO performs about
one -quarter of all research undertaken by the RRDCs.29 As mentioned above, RRDCs
are in a position to exert leverage on institutions allocated their research funds to
supp lement or matc h these with funds from other sources, usually public funds . To a
large extent, RRDCs are in a position to do this because they have monopsony power in
relation to their research areas.

The CSIRO has become increasingly depend ent for its fundin g of rural research on
sponsorship . The remainder is from government appropriation and can be considered to
be block-type grant given the terminology used here. Although the CSIRO has
diversified its sources of sponsored fundin g for agricultural R&D , market demand for the
performance of R&D is thin. It has been argu ed that the movement away from block
funding has redu ced the quality of rur al R&D by CSIRO by encouraging an emphasis
on short-term results and raising overhead costs involved in seeking and administering
competitive grants .

T here is a risk that through researeh contracts with external parties, private interests
may to a large extent capture public research organizations. Public research bodie s then
pursue the will of private interests using partly private funds as well as public grants. In
such circumstances, externalities or spillovers from research using public funds are likely
to be increasingly ignored and research of higher social value may be left undone. The
situation is worsened by pres sure to commercialize the research results of public research
institutions, including universities. In universities in Austra lia for example, research
centres have been established in co-operation with industry (Cooperative Research
Centres), with a view to these becoming financially self-supporting, after a period of time.
Thus emphasis is on generating incom e in the long-t erm from commercial sources and,
naturally, industry finan cial-backers want an adequate return on their contributed
capital. This may result in significant portions of the knowledge genera ted by this
research activity being kept secret, or secret unti l they can be embodied in a pa tent or
a marketable product. This may not be in the publi c interest. In addition, they give rise
to a clash between university research-culture and commercial research-culture . Aca
demic resear ch-culture supports the rapid sharing of knowledge through publ ication,
whereas commercial research-culture opposes publi cation if it is not the most profitable
course of action for the commercial interests involved.

The commercialization of public research does not give us the best of all possible
world s. Competitive systems for allocating funding for public research, can be qu ite
inefficient in compa risons to alternatives. They can result in capture of publi c research
institutions by commercial interests and to objectives being pursued by public research
institutions that are not in the public interest. Proponents of competitive and contrac tual
systems for allocating research fund s overlook the bounded rationality of individuals and
organizations; that is the costs associated with decision-making, limits to rationality and
the evolutionary nature of research. These limit the scope for the efficient use of
competitive mechanisms for allocating funds for R&D .

Centralized Versus Decentralized Mechazdsrns for Funding and Adnllnis
tering R&D Within Organizations

The efficiency with which agricultural R&D is conducted within organizations dep end s
on the way in which the funding and management of research is und ertaken , including
the degree of centralization of these functions. While some central control over publicly
fund ed activities is inevitable, a high degree of such control with its attendant bureaucra
tization is likely to be inefficient. T he problem is to design organizational structures to
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give an appropriate bala nce between the centralized and decentralized management of
research activities. While it may be impossib le to identify the most appropriate organi
zational form , inferior or relatively inefficient forms can often be identified. Policywise,
it is useful to identify the inefficient forms and reject these.

In large organizations, relatively decentralized forms of management such as multi
dimensional forms (lvl-forms] rather than unitary forms (U-forms) or pyramid-type
managem ent structures are likely to be superior.j" However , with growing shortages
of funds for agricultural research , research organizations are increasing their central
control over funds by the more rigorous setting of pr iorities centrally" and ar e
giving greater att ention to vettin g research proposals. This is evidenced by mission
statements emanating from the centre and by the growing proportion of research
funds allocated by committees, especially committees above grassroots level. Through
such means, the organization concerne d gives an impression to the outside world of
great rationality and purposiveness. This may be supported by increased expenditure
by the organization on publicity and propaganda as part of its competitive campaign.
To some extent such expenditure can be wasteful from a social viewpoint. Further
more, the pro cess involved increases the power of those at the top of the organization.
Thi s undermines mot ivation and morale of staff, and gives top management great er
power to set priorities. Since top managers are not omniscient , there is a risk of
their backing losers, or they may set priorities mainly from the point of view of their
ability to attrac t fund s rather than take adequate account of social returns and
the scientific value of research. There is no reason to believe that central science
administrators have no tendency towards 'empire-building' r f

Apart from the above possible inefficiencies, other inefficiencies are likely to arise
from a relatively centralized administration of research. These includ e:

(I) Increased transaction costs within the organization. Scientists are likely to be involved
in a greater amount of paperwork and this has an opportunity cost R&D outcom e.
In the case of RRDCs, the Industry Cornmissiorr' " observed that evaluation (one
form of paperwork) can be very costly and reduce the funds available for undertaking
research itself.

(2) Individual researchers and research units may face considerable uncertain ty about
funding which can hamper long-term research projects and redu ce the morale of
research staff.

(3) A redu ction in the flexibility to respond to emerging opportunities as research staff
discover new possibilities and learn .

(4) Those at the centre often lack knowledge about what is possible at lower levels. This
redu ces their abili ty to direct research staff effectively.

(5) Asymmetry of knowledge exists between higher-level man agement and management
at lower levels. Consequently, strategic transfer of information may occur between
groups in an organization. Furthermore, there is scope for moral hazard to increase
with centralization, that is for researchers to become slack or to pursue goals different
to those of central management.

The above suggests that even within institutions , funding by rules or by formu la can
be useful both for resear ch unit s and in some cases, individu als. This is not to say that
it is optimal to allocate all fund s by formula. Some fundin g needs to be provided
from special sources for new initiative s such as new research units . Thus elemen ts of
stability and of flexibility need to be combined in funding research within organiza
tions.
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Further Notes on Com.petitive Mechanism.s' R&D and Technological
Progress

Evolutionary economics claims that technological progress is likely to benefit from a
diversity of research organizations and variety in experimentation with technological and
economic possibilities.f Standardisation tends to stultify the processes of creating new
technol ogical and economic opportun ities. The control of public research funding by an
oligarchy using similar priorities could increase standardisation of research effort and
reduce the rat e of technological progress, as scientists and scientific institutions compete
for available funding according to the given struc ture of priorities.

In most cases, scient ists need a degree of security in funding to be highly productive.
In this respect, there is a danger in putti ng fund ing at the whim of shor t-term competitive
forces. Stability of funding allows long-term learning to take place, knowledge and
research infrastructure to be accumulated , and experience to be passed on, all of which
are valuable in contributing to long-term research productivity.

Romer has suggested that it would be efficient to have (competitive) self-organizing
research boards of a type which for example could invest in agricultural R&D 35

H owever , it may be argued that this approach is likely to create organizational instability
and result in free-rid ing . It is thus unclear that compe tition of this nature is efficient.I"

Romer believes that rural research boards would tend to come into existence
whenever a collective ben efit was perceived by a gro up of agricultural producers and that
the boards would be dissolved when they no longer served the collective interests of the
group. Such boards would thus encourage freedom of association and disassociation for
the purpose of collective benefi t from R&D activity. H owever, government would need
to put institutional rules in place for the formation and dissolution of such bodies to
prevent free-riding. Beneficiari es might fail to contribute fund s, relying on the efforts or
the hop ed-for cont ributions of others.V If sufficient group support existed for collective
contributions for R&D, levies might need to be made compulsory by the government.
The exact political mechanisms for the formation, operation an d dissolution of these
boards would need to be considered to assess thei r social benefit. Furthermore, if industry
R&D boards could form on a regional basis, each might emphasize agricultural research
of greatest regiona l relevance , an d generic agricultural research of releva nce to all
regions may be left undonc.i" It is possible that the various regional boards could bargain
and voluntarily contribute funds for generic research . However , these allocations could
be subject to considerable and continuing politi cal disagreement and the system thus
potentially inefficient in allocating R&D. It is also not clear how the economic interests
of the general community would be taken into account by self organising boards.

This is not to say that organizational systems should be ossified. Elements of
long-term competition playa useful role in economic development but myopically-based
short-term competition can be destructive .f" It appears that there is increasing emp hasis
on short-term compe titive mechanisms in Western societies motivated by the belief that
unrestrained compe tition invari ably promotes econ omic efficiency, a proposition which
remains open to debate. Schumpeter'" pointed out that continual cut-throat competition
may not be favourable to technological progress. H e saw a degree of short-term ma rket
security under conditions of imp erfect market competition as a major factor favouri ng
technological progress and economic development. Competitive mechanism s are present
in the ideal types of system envisaged by Schumpeter, but are of a long-term nature.

Systems, including scientific research systems, may perform less well under continu 
ous intense competitive pressure than those protected in the short-term from such
pressures. This is not to say that in the longer term scientific researchers and research
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units should be free of having to compete for publi c funds . There is a strong case for
adjusting levels of research funding on the basis of long-term research performance.

To some extent , 'superior' systems might operate like ones with punctuated equi
libria. Stabili ty might be the usual ord er of the day, but with sha rp changes being made
to the allocation of funds at discrete points in time. Such systems may be more
produ ctive than ones which concentrate on short-term competition.

Conclusions

As public funds for agricultural R&D (and other types of R&D) becom e scarcer ,
competition for these funds has intensified and greater attention is being given to
mechanisms for their allocation. There is a growin g feeling in some qu art ers that these
funds should be more efficiently used. This has led some policy-makers to recommend
demand-driven mechanisms for allocating research funds, the greater use of the cus
tomer / contractor principle, tendering for use of public research funds where possible,
and pressure on public research institutions to obtain a greater share of their funds
externally by competitive means. It has been argued in this paper that such mechanisms
are unlikely to be as efficient and/or socially beneficial as other mechanisms. They
basically involve short-term competitive pro cesses of a relatively destructive nature. On
the other hand, formula and block grants pr eserve short-term stability of research
funding , bu t can allow for significant re-allocation of research funds in the longer term.
Nevertheless they need to be supplemented by mechanisms for funding new researchers
and institutions. Som e 'infant-industry' funding may be justified for these researc hers and
institut ions for a period of time.
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