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Some practical issues
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Three fssues important in ex ante evaluation of research
are discussed. First, spillover benefits (within the research
process) and external benefits and costs resulting from the
environmental effects of applying research resulty are
considered. Second, the use of supply elastivities in
estimating aggrepate benefits and the distribution of those
benefits is considered, It Is quite valld under some
circumstances to use available supply elasticities to estimate
producer gains from research, However, those circumstances
are far from universal, Third, methods of handling visk and
uncertainty and the importance of establishing a baseline
Srom which to measure benefity are considered,
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Introdu

Public and private sector funds for resenrch ind development netlvities are scarce resources,
Managers of institutions thut disburse public research funds, and of the rese
that use those funds, are ingreasingly seen as being ascountable for the efficiency of use
of their resources, As & result, planning and priority setting have become important at all
levels of decision making, to make sure that limited research resources are ullocated to
getivitles that are expected to geneeate the highest net ‘payoff’, Thus, a systematic
treatment of expected costs and benefits through an ex ante evaluation of research
proposals is becoming an integral part of the planning process, '

In applying benefit-cost methods to ex ante evaluation of research, a number of issues
concerning cost and benefit measurement must be faced, In this paper, issues in three
areas are considered. The first aren is the seope of research benefits, Extetnal benefits
from the research process itself and externul costs and benefits from the application of
research may be important in the totul benefit-cost assessment, The second aren s the
estimation of benefits to producers, The third is uncertainties concerning the realisation of
benefits more generally, with some observations on policy resenrch,

The need for ex ante evaluation

The basic economic rationale for research evaluation is to improve efficiency in the
allocation of research resources, through improvement in the standard and effectiveness
of decision making, Economic theory suggests that to maximise the social value of
output, resources should be allocated where their benefit is greatest at the margin of
expenditure. At the same time, it would be useful for research managers to obtain
feedback on what has been accomplished, to help them direct the course of future work,
Research evaluation methods nre available which ean serve both these purpeses in a
systematic manner.

At the aggrepate level, the use of research evaluation also provides a basis for optimising
levels of investment in research, The question of how mueh to invest in research is
important, because underinvestment In research will result in forgoing potential output
and the nssocinted welfare gains to the society, while overinvestment will result in
saerificed output and associnted welfare losses due to the misuse of resources. Some
writers, for example Evenson (1987), have argued that n major value of economic
evaluation of past research in agriculture has been to demonstrate the exceptionally high
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Project evaluation procedures can be elassified as ex ante, ongoing and &x post, depending
~on the point i the project eycle at which they ure performed, Eatly research evaluation
work concentrated on ex post unalysis, with the aim of measuring and demonstrating the
benefits of past reseurch, More recently, however, the focus has shifted from evaluating
past research to-ussessing prospective ‘puyoffs’ from, and priorities in, future research,

Arguably the greatest potential contribution of ex ante research evaluntion is in the aren of
planning and priority setting, It provides n basis for making u more efficient use of the
resources allocated to research, Reseurch munagers enn select those nervities that offer
the greatest expeeted net *payolf, which ean be defined So as to ¢nsure that as far ay
possible limired time and research resources are used o the most productive way, The
establishment of ex ante evaluation systems also provides the framework, and part of the
data base, for effective monitoring of praject progress.

The degree of methodological sophistication ranges frot simple sorting and scoring
modals to complex mathematical programming models (Norton and Davis 1981), but in
any case decisions must be made as to what costs and benefits will be counted, Funds for
researeh in the Australian agricultural and resouree sectors come from p mix of privite
sourees, general taxation revenue and industry levies, Ultimately the source of funds used
in any project should be influenged by the distribution of benefits expected If the research
is successful. Both the source of funds and the distribution of benefits will dictte the
scope of the benefit-cost framework to be employed, 15 the funds are being allocuted from
public sources, then o soeinl benefit-cost framework is more approprinte, If the source is
a private funding ageney (such ns an industry or an entrepreneur), only the private costs
and henefits of the resenrch are likely to be considered.

For example, in an evaluation from & privite perspective, it would be unlikely thut non-
market benefits and consumer gains, or other soclul costs and benefits such as those
arising from environmental impacts, would be included, This is becouse the purpose in
such an evaluation would be limited to optimising the use of the resources of n produger,
1F the benefit of o new technology would ngerue entirely to consumers, then there might
be a strong argument for publicly funding the research on it,




It aceuraie estimates are to be made of the likely value of research, the identification and
measurement of the side effects of weehnical chunge may be nawmw, There may be

either positive or negative indirec effects, or bath, In general {vis difficult to combine the
dircet nad indirect effects of technical chunge into & single-valued parameter, That is no
reason, however, to ignore the Indireet ¢ffeets, Their inclusion not only improves the
measurements of costs and benefits, but provides a basis for determining any
complementary policies that are needed,

~ Spillovers which require furthir attention fall malnly into two categories: effevts on the
resesrch process itsell intermediute effects), und environmental effects of echnological
change,

Sntermediate’ effcets

Spillover effects may oceur within the research environment, as o result of the aetual
process of research. These spillover effeets are known as ‘intermedinte’ products (Horton
1900; Heisey and Mwangi 1992). For example, research progeums invariubly have o
training or educational companent - researchers aequire new skills und knowledge, This
increase in human capital may have considerable value to society (for instance, in future
research), Such benefits may need to be mken into aecount in assessing the produetivity
of the research effort, particularly if théy differ greatly between avenues of research,

A prineipal intermediate effeqt of resenreh is that on the institutionnl setup of the industry
goneerned == the effect of new research technology (such as measurement techniques) on
the industry’s eapaeity to devise and disseminate new production technology (Horton
1990). At present there is o large degree of uncerminty about the seale and value of these
effects. This is beenuse, so far, most of the work in research evaluation has been
congerned primarily with issues of nllocntive efficiency (Isruel 1987), with liue
consideration of institutional efficiency, Though the links betv.cen such intermediate
impaesy and wltimate economic benefits may be unelenr, ignoring them is likely to result
in underestimating the value of reseurch,

Measures of the Intermedinte impnet of agricultural research may include: changes over
time in the number und composition of seientists working In national and International
agricaltural researeh programs; the proportion of ngriculturul revenue spent in research;
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from production impact.
part of the same studies”,

One way to start to incorporate this effect of research into the evaluation framework
would be for research ageneies 1o at least consider the long and short teem institutional
benefits that are Tikely to arise through the implementation of new research technologics
or procedures. In some eases, us for example in developing countries, the potential
benefits from such intermediate products may be significant, While uncertainties about
these benefits moy not allow them 1o be ealenlated in doliar terms, it would be useful to
list the expected chinges in operational setup, to put these benefits into perspective,

Thus, when evalunting research, agencles must be nware that there is o need to
systematically ineorporate its institutior.ul impact, Otherwise, it is likely that the benefits
obtainable from any project will be underestimated.

Environmental consequences

Environmental side effects of the application of research results (not necessarily adverse)
may oceur in the form of direct inypacts which affect the well-being of humans, such as
some forms of pollution, or as indirect impacts such as ehange in the leisure value of
particular locations or resources, Either way, these are "non-market’ effects, and they may
be significant,

The adoption of modern agricultural technologies hos often resulted in externnl benefits
orcosts, For instance, use of modem clearing methods to produce farmland from woodland
has contributed to soll eroslon and salinity problems. Some uses of fertilisers or pesticides
may lead to surface and ground water contamination by toxic chemiculs, with signilicant
costs, On the other hand, the adoption of minimum tillage teehnology and herbieides by
Australlan farmers has probubly had environmental benefits, Although the adoption of
these methods has probably been largely driven by operuting cost savings, it is likely to
have significuntly reduce ! the soil erosion, nuirfent logs and consequently also the
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referred to ubove), the ease for publie funding of resenrch may be strong. where private
agencies have litle incentive for funding it,

There are only 4 few studies that incorporate thie environmental consequences of agricultural
decisions inta enleulations of the social benefits fromagricultural research (Carlson 1989
Capalbo and Antle 1989), Just and Antle (1990) developed n coneeptual framework in
which farmers' production decistons are represented as generating a joint disteibution of
output, input and environmental effects, In most such studies the less direet environmental
effects, whether adverse or positive, have been nssumed to be minor or have effectively
been ignored,

In principle, there is no renson why the nssessment of vesearch projeets cannot inelude the
analysis of environmental impucts (Rose and Anandajuyusckeram 1993), An nppronch
potentinlly relevant to the evaluution of research impacts is outlined by Dixon, Carpenter,
Fallon, Sherman und Manopimoke (1988), Essentially that approach involves an attenipt
to value environmental aspects of project impacts on the same basis s i used for other
goods, in a benefit-cost framework, Capalbo and Antle (1989) argue that the economie
welfare methods that have been developed for valuing non-market goods (such as
contingent valuation and travel cost methods) can readily be adapted to the valuation of
environmental externalities which arise from the implementation of researeh results.

Any economiie ussessment of environmental impucts of research applicatons must be
based on an understanding of physicul and biological effeets, In this connection,
environmental impuet pssessment procedures may be useful, since they are designed to
identify and predict the Impnet of an action on the bio-geographical environment tind on
human health and wellsbeing (se¢ Worner tind Prestin 1973; Munn 1979),




- Simmg of impaet mdiwtars (whmby eff‘ceta ccmld be manimmd),

«  the Identification of human concerns regarding environmental chnng@v

= b statement as to whether the externalities could be Im‘:orpmmted into n market
framework and their values eliclted,

The level of detail necessary In an environmental impoet anulysis will depend on the
sensitivity of the affected environment, the seale of the proposed technology wnd the
types of effect it could huve, Also important will be the soclul value, at both & national and
Toenl seale, of preserving and possibly enhuneing the relevant environmental quality, the
resourees and selentific expertise of the country and the time uvailable for assessment
(Munn 19793, Clearly, the cost of Impact nssessment, relative to likely environmental
vitlues, will also be o primary consideration.

There are techniques for the estimation of nonsmurket valugs, However, it should be
noted that there are serious doubts as to their nsefulness in many cnses, For example, see
the discussion in ABARE (1991) of the limitations of contingent valuation methads,

The full assessment of environmental quality issues requires complex analyses of physieal,
biological, soeinl and eeonomie processes, Such n breadth of snalysis is lkely to be
beyond the scope of most research assessment netivities, Nevertheless some nssessment
of environmental impact is necessary when evaluating research and development, especiully
where the environmental impnet of the npplication of the resenreh is likely to be significant,
In the nbsence of the data required for o thorough analysls, It may still be possible to
identify the nature of the socinl costs and benefits, together with the gainers and losers,

Ultimiuely, o long term commitment to the relevant areas of cross-diseiplinary reseurch
will be required If o full picture of the soclul costs nicd benefits of any proposed resource
technology Is to be galned, Mennwhile, some ussessment should be made of the
environmental consequences of the proposed technologies, bused on the limited avallable
information and methods, The prediction of negative environmental side effects does not

il iy should not be used. The net benefits may be
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of research payoffs. However, all appronches ure based on some explicit or implieit idea
of eansumier and producer benefits, Besides the ealenlntion of such *economic surplus'
from simple supply/demand models, direet estimation from programming madels. and
from production funetion estimates have been used,

The concern here is with technlques involving the use of estimared demand and supply
eurvesto provide measures of changes (resulting from a resemeh appliention) in consumer
surplus and in some equivalent producersside measure, Specifically, the problems
considered here rélate to the supply side of such methods. The use of ehanges in the area
above t supply cueve % o measure of producer benefits, in most eireumstanges, involves
some perils. In the conventional modal of o competitive thdustry, it is assumed that all
firms operate at minimum avertge cost in the long run, and that this minimum is the same
for all. The mechunism for change in Industey stze is entey and exit of identical firms,
There are only normal profits earned. The long tun supply ewrve is horizonml, and
adoption of uny cost redueing teehnology will result in a downward shift i that curve, to
the benefit only of consumers.

In some industries this model is not strietly valid beeause there is some inelusticity of
supply in the long run, However, Mishan (1968) points out that even in these cases aboves
normal profit may not exist, The upward slope of the supply curve represents a rise in
industry averape costs due to inereasing seareity of some combination of factors of
production. Rents to these factors Inereases profits do not, Only by analysing the factor
murkets, therefore, is it generally possible to assess the full implications of n market
ghange, In general, no valid mensures of factor rents et be derived from product supply
eurves, Mishan mentions two exceptions to this genernlisation. First, I the upward slope
in 4 Jong ran Industry supply curve Is enused by the fixity of o single factor, such s land
in agriculture, o meaninglul measure of producer gains (that is, guins 1o landowners) can
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take the nren

The general use of arens nbove the supply curve, regarded ay quasi-rents, in studles of
agricultural resenrch benefits has been based on the presumption that the mensure can be
taken as an indieation of rent to Jand (see, for uxample, the diseussion of underlylng
assumptions in Edwards and Freebaim 1981, 1984), However, the measure Iy strietly
valid anly in the Ricardian ense of land with  single agricultural use. Most land has
alternative uses. The supply price for o given quantity of one farm commodity will,
therefore, inelude the opportunity cost of exeluding the land from Its next dest use, AS
Rose (1980) points out, while this does nov necessarily invalidate the use of shifts in
supply curves to estimate ehanges n rent, it dogs complicate the measurément problem,

In addition, there is little certainty m avallable measurements of agricultural supply
elasticities, and linde consisteney in their treatment or the meaning imputed to them, In
many studies where supply elasticity is used to mensure surplus, the urderlying assumption
that the use of supply elasticity In welfare measurement depends on fixity of agricultural
land is earefully observed (see, for example, Edwards and Freebairn 1981 and 1984
Freebuirn, Davis and Edwards 1982; and Johnston, Tulpulé, Foster and Gilmour 1992), In
other cases, linde atention is pald to the assumptions consiraining valid application of the
model, Alston (1991, p. 24), for example, refers to an analysis by Harberger (1991) to
make a fairly noive general interpretution that *the standard surplus measures may be used
s mensures of welfare ehunge’. He appears to mean, by *the standurd surplus measures’,
that the area between price and o supply curve can be taken a8 mensuring quasi-rent (o
some fuetor, no matter what the Industry or eircumstances. Freebaim et al. (1982) and
Alston and Scoble (1983) use as an example of o base ageiculral industry, in thelr
modgls of multi-sector systams, the US pork industry, There seems to be an Implicit
assumption that, beeause the pork industry Is regarded as an agriculwral industry, the
welfare mensurement techniques generally npplied in agrieulture must be valid. However,
o8 Lemleux and Wohlgenant (1989) point out, there is no ultimate land or other resource
consteaint oni the pork Industry, 1t is just another competitive industry with a presumably
niear Infinite Jong run supply elasticity,




benefits to producers tmm Mwmh anly in zm :slmrt 1o medium tg.rm, c:cmsumm wilk
captire the bulk of longer term benefits, Stmilar conditions are likely to upply to most
intensive ngricultural production netlvities, sueh ns poultry and lot-fed beef productivn,
Most e eapital and technology Intensive, and nre therefore likely to require significant
perfods of adjustment to any innovation, For that reason, therg may be substantiol quasi«
rents aeeruing to-the initlnl industey participants, However, in the fong run, there are no
real constraints to Industry expansion and thus there §s no reason to belleve that there are
continuing producer rents,

A substantial Hterawire exists on the farm level Impact of research offecting varfous stupes
of ngricultural producing, processing and marketing systems. The principle findings are
reviewed by Alston (1991), Most of that work (for example, Freebuirn et al, 19825 Alston
and Scobie 1983; Johnston, Tulpuld, Foster and Gilimour 1992) is bused on the explieit
assamption that long run supply el teitica are infinite in il but the agrieulural producing
seetor, so that rents aeerue only 1o owners of agriculturnl land,

However, a5 o result of developments in Intensive lvestoek industries and, to some
extent, plant industeles, there are many traditionally agrieltural industries that are becoming
less land dependent, This s because ehanges in technology, both within and outside
agrieulture, tend to allow substitution of other fuctors for the consiraining land
characteristies. For exnmple (using land’ in {ts most general sense), the development of
prawn and salmon aquacuhure has substantinlly reduced dependence on extensive niurl
fisheries resources. Developments in hydroponie produetion of vegetables may have n
similar effeet on the constralnts once plaged on hesienlture by limited availubility of
particular types of land,

In any case, econometrienlly estimated supply curves for agricultural products seldom
reflect the true Jong run conditions, Most are likely to incorporute the effects of some
degree of medium term stickiness in other physieal capital as well os land constraints, Part
of the short term inelusticlty of supply of any one conmodity from multi-enterprise farms
is lkely to be due to quasisrents from altemnative enterprises. In n ¢losed economy that
will make little difference 1o the toml benefits from a research bused fnnovation, but it
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oversens consumers and consequently u lesser uggregate benefit to the domwlncconqmy,
Even In industries dependent on fixed natural resources, there ean be no presumption that
vilid mensures of rent can be made, Estimuted supply curves for some such industries
muy not be marginal cost curves, For example, consider the ease of an open neeess
fishery, Both economie theory nid empirical observition suggests thut there will be no
perqimn ¢ rents in o such an industry, Provided short rerms prolits appenr to be availuble,
partigipants in the fishery can be expected to continue to Inerease effort untll totl
imiugtry costs equal revenug, Thus, the Industry supply eurve is the average cost curve,
Any rise in fish prices will give existing industey purticipants und potentinl enteants
ingentive 1o expend more effort, So there will be a conventional, upward sloping, supply
curve, Yet this supply curve §s an average cost curve, so its use to provide estimntes of
rents would be quite misleading, There will be no rents,

It should be clear from the arguments given above that there s an Inconsistency between
the use of fairly short run measured supply elnsticities in o comparative static framework
and the long term perspective, If the long run supply eurve Is (near) horjzantal, but an
upward sloping supply curve is assumed when estimating benefit, producer shares of
gains from research will be overestimated. For some traded goods, this may result in n
substantinl overestimate of the total benafits 1o the eeonomy, This risk should be considered
in ex ante resource nllocation as well a8 in ex post research evaluation. I, in fact, the long
run supply eurve is (near) horizontnl, then nlmost all the benefits arising from resenrch
will aeerue to consumers. This would lead to a strong argument Tor publiely funding
research initintives, provided that the benefit to domestie consumers alone 15 sufficlent 1o
Justify the cost. On the other hund, if the cholee to be mude s between alterative research
proposals 1o address the sume problem, the adoption of an incorrectly shaped curve will
muke little difference in the eventunl eholce of praposal, irrespeetive of the shape of the
supply eurve, since the cholee will then be made on the basis of the eosts of alternative
menns of obtaining similar benefits,

These comments do not necessarily imply that the *economic surplus’ approach to benefit
estimution Is generally fnvalid, Rather, they mean that u good deal of eqre is needed when
thinking through both the conceptunl and practical phases of wny applieation of that




The evaluation of expected benefits

Whereas ex post anolyses of research can be based on empirienl observations, ex ante
gvaluations will remain complicuted by luek of Information on basie parameters, In some
cases there may be uncertilnty sbout underlying phiysieal and eeonomie relationships, In
other eases, there will be knowledge of those relatlonships with some degree of rellnbility,
Estimuses of costs and benefits muy be only order of mugnitude figures b .oed on the
informed fudgnwent of the resenrchers, However, even then something useful may be said
about the probability distribution of possible outcomes and, therefore, about expected
ou comes and risks, The usefulness of the eviluation procedure depends heavily on the
cuse nnd rigour with which Issues of risk and uneertainty ¢an be handled,

Sources of uncertainty

Often, many of the parameters thar plfecr the size of powentinl resemeh bensfits are
unknown, or ure kighly uneertsin, For exumple, in the ease of o fishery, there may be only
limited information about the size of the eurrent f:sh stock and the biologienl relationships
that deternung the maximum sustainable yleld, As a result, 1t Is lkely to be difficult to
necurately predist the consequences for commercial fishing of resenrch bused Innovations
that would affect these fuctors, Any nssessment of benefits of research applicable to the
fishery would therefare involve some risk,

Other fagtors that affeet the size of research benefits but whieh are likely to be known
only roughly include liow Industry cost functions and output would ehange s o result of
adoption of the research results, (This ean wlso be tue even In ex past evaluations,) For
exmmple, In nssessing resenrch Into new ehickpen varieties, Johnston, Healy, P'ons and
MeGregor (1992) estimated benefits for Queensiand only, Bven though the new varlety
has now been adopted fu other statgs, lack of information nbout cost savings nchieved
there precluded benefit estimution for those states.




In ex ante assessment, prior information will be limited not only about factors that
influence the size of benefits in any one year, bt nlso ubout the probability of research
success and, in the event of sucess, the sprend of benefits over time, |

Cleurly, 0 major problem in the ex ante evaluation of research will be uncertainty about
whether the research will be successful, This uncertainty muy be reduced, and the
aceuriey of the evaluation Aecordingly increased, to the extent that the research builds on
previous or eurrent knowledge, However, such dependence on earlier or current resereh
projects may complicate the evaluation of research proposuls, since any benefits would
thien be attributable to more than one praject, Decision makers would then be left with the
onerous task of identifying what propartion of research benefits are attributable to the
individual past and future projects, One way of deallng with this problem might be to
evaluate whole resenrch programs rather than individual research projeets,

Another means has been to draw upon evaluations of past research in which similar
problems were faced, However, this appronch may be diffieult to use if there Is only
fimited information about the performance of similar earlier research,

In addition, there are Further complicating issues. First, the realisation of benefits from
suceessful technienl resenrch may be poliey dependent, Second, there may be uncertainties
about the baseline from which the benefits should be measured,

Dependence of benefits on poliey decisions is illustrated by much fisheries research,
where the realisation of research benefits will depend on the current and future fishery
management systems. For example, many of Australin's fisheries are characierised by the
absence of effective property rights to fish resources, Research that could in principle
increase profitability for operators in a fishery would den result in an incrensed amount
of fishing nerivity as competiton for the apparently grenter profits inerenses, Without
effective property rights (or a manngement system thot effectively provides them), more
effort than is economicnlly desirable would be likely, Rents thut could have been realised
from upplication of the research would then be eroded, and operators would achieve only
normal profits, as before, Since management systems may change in the future, the
benefits realised from fisheries research are therefore uneertain. As a-result, any ex ante
evalugtion of fisheries research must inglude some explicit nssessment of the prevailing
and expected property rights vegimes in the fishery concerned, and must be explicitly
conditional on the regimes assumed,




¢:urrent mdusuy cost strugture, However, t}w basc: ne may also dcpend partly on exxernul
events, For example, resesrch might be proposed into technology that appears likely to
reducs costs sufficiently for Austrlian producers to compete in markets that were
formerly innceessible, One essential question in evuluating this research would be ‘What
would happen without the research?” It is possible that Australiun producers would
ultimately be uble to enter the market even without the research, perhups ns o result of a
worldwide shortage of supply or improved marketing of the Australian product, Thus, ex
ante, it s difficult to predict whether even technically suceessful research would be of any
banefit, and if so, by how much, Clearly, ngencies need to explicitly consider what could
happen without p given research program before they can estimate its net expected
benefits,

This difficulty of identifying the baseling from which benefits should be measured s
particularly impartant in relation to poliey researeh: that bs, resenrch which is intended to
provide new information to policy makers, s distinet from new technologies, The value .
of such research depends primarily on what policy decision would be taken in its nbsence,

There is o further complication in relation to policy research. The busic economic
framework for resenrch nssessment has been designed with seientific or technical research
in mind. With poliey research, where the output is advice to policy makers about settings
of rules that define property rights and other regulations, there is un extra dimension of
uncertainty. Pilot seale testing Is rarely possible, Broud adoption of o technical innovation
that is counterproductive is likely to be a tare event. However, with poliey research,
testing is through implementation, The risk that advice will be mistending is o risk to be
taken seriously in the evaluntion of policy research,

Ways of handling uncertainty

There are many ways of making conditiona) predictions bused on limited information,
One extreme would be to nssume that the worst scenarios imagined will eventuate: thut s,
to assume that adverse resource use changes result from the research (resulting from the
research costs, forgone benefits und implementation costs), or that the benefits of upplication
of the research are nullified as o result of unforeseen events (such as the loss of improved
crops by sudden weither changes), 'The net gains or losses from alternative projeets
estimated in this way ean be compared, ex ante, and the projects with the highest positive,
4




In addition, this appronch has application in the ex post evaluation of resentch, when there
Is a high probability of variability in the production process, such us where ¢limatic
factors are unrelinble, For example, the full benefits of resenrch to improve the preservation
quality of fruit (for example, Hortivultural Research and Development Corporation 1992)
are obwined only If the crops do not fal as u result of unforeseen weather changes or
pollution, which is clearly o danger, Subjective judgment based on historleal data may
allow for some estimation of the size and probubility of realisation of research benefits,
However, the minimax approach to research appraisal would be useful for estimating
likely minimum benetits.

Clearly, however, using the minimax approaeh the benefits obtained most of the time are
likely to be underestimited in such o ease. The method seems most applicable when there
18 uneerwinty about the nawwe or form of physical or economic relationships which
influgnce the research autput or its use. Where some inforination exists on the probabilities
of alternative outcomes, the use of stochastic wehnigues offers greater promise, An
example of this appronch in research evaluation is given by Johnston, Tulpulé, Foster and
Gilmour (19923, Monte Carlo procedures are used to estimate probability distributions of
net returns. A simple application requires estimates only of upper and lower bounds and
most likely valugs for each uncertain parameter,

This approach offers two potential benefits. First, it provides simple summary measures
of the moments of the distribution of overal] expected returns. Second, it provides
measures of the sensitivity of expeeted net returns to variations in the assumed probability
distributions of individual parameters (see Pagan and Shannon [984), Those assumed
probabilities are likely to depend on the state of knowledge about physieal and economic
relutionships (as well as on the aesual relationships) and on the amount of effore put into
project planning by the researchers, Sensitivity analysis may serve to identify particulurly
important areas of defieiency in information or project planning, It may, therefore, enable

the efficiency of project planning to be increased, in addition to its contribution in the ex
anee gvaluation and seleetion of research proposals.




Conclusions

Budget procedures in most institutions will no longer permit the allocation of funds
without some analysis of the *puyaffs’ from alternative projects, Thus, ex ante evaluition
of research aetivities is becoming Increasingly Important In planning and priority seuting:
The ex ante evaluition of natural resource research activities presents analysts with zm
array of aliernatives and challenges, There is o need for judgment on a wide range of
issues: the mechanieal Implementation of o given procedure or procedures gould be more
dangerous than produgtive, Nevertheless, there 18 o need to inprove the rigour with which
ex ante evaluation eehniques are applisd,

n-c«-

Private costs of and retrns from researel may substantinlly diverge from full social costs
and retuens, Cusrent policy trends in Australin and elsewhere are such that there is likely
to be increasing pressure to adequately incorporate the social costs and benefits (especially
gnvirohmental implications) into any evaloation. The intermediate products of research
activities (as distinet from side effects of the applications) are nlso important, Sinee
decisions are based on expectations of future events, risk and uncentainty are inportant
considerations, bere as in other areas of investment analysis, In performing ex ante visk
analysis, all possible scenurios should be considered. However, given the lnek of
informuation regarding o many of the paramwters affecting an ex ante evaluation,
assessrents of research will often contin a subjective component warranting some
sensitivity analysis, One important area for judgment is what would happen in the
absence of o given research effort,

Although formal research evaluation methods may improve the efficiency with which
resourees are used, eare must be tken not 1o overemphasise the use of quantititive
estimates alone in degision making. The alloeation of resources based on estimated costs
and benefits could lead to a bins toward those resenrch aetivities whose potential results
are most obvious and ensily understood and measurid (World Bank 1979),

However, all factors that affeer the seale of research costs and benefits need to be
considered explicitly, even if they cunnot be valued numerieally, It must be stressed that
while benefit-cost analysis Is Jikely to be o useful ol In the ex ante assessment of
research, the existence of unresolved uncertainties means thar the subjective judgementof
informed researchers and funding agents remaing erucial,
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