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Setting Research Priorities in the Public Sector: 
A Suggested Framework for the AARC Center 
E. Douglas Beach and Jorge Fernandez-Cornejo 

Abstract. An argument can be made for publzc 
SUpp01 t of pre-commercwl research and develop
ment (R&D) when prwate Industry, acting In 

response to market ~ncentLVes, unden,nvests In 
socwily destrable projects Research projects meet
Ing thlS Crlterwn must stdl compete for scarce 
publzc funds The Alternatwe Agnculture Research 
and Commerclailzatwn (AARC) Center was man~ 
dated by Congress to support pre-commercwl R&D 
In new uses of agricultural commodlues ThIs 
article develops a three-phase scoring model to 
evaluate and prwrltlze AARC Center proposals 

Keywords. pre-commercwl R&D, market fa.lure, 
AARC Center 

As budgets tIghten In all levels of government, 
publIc agrIcultural research systems are beIng 
asked to do more WIth less The study of economIcs 
Involves the assessment of alternatIve Investments 
gIVen scarce funds, so economIsts are well-SUIted to 
assIst researchers WIth prIOrity-settIng methods 
and processes As Stuby (1991) observes, PriOrIty 
settIng In general "IS a legItImate part of POSItIVIS
tIc, ratIOnahstlc SCIence and management" He 
adds, however, that not all prIOrIty settIng IS 
ratIOnal or POSItIVIStIC Generic, systemIc problems 
must be resolved, IncludIng the dIfficulty of 
redUCIng complex Issues to theIr elemental proper
tIes and of ordering multIdImensIOnal projects 
MultIdImensIOnalIty IS of partIcular concern In 
agrIcultural research gIven the umdlmenslOnal 
character of most Priority-settIng procedures ThIS 
al tIcle examInes these Issues WIth respect to the 
newly establIshed AlternatIve AgrIcultural Re
seal ch and CommercIalIzatIOn (AARC) Center 

The 1990 Farm BIll (tItle XVI, subtItle G) prOVIdes 
government support for "pre-commercIal" develop
ment of nonfood and nonfeed uses of agrIcultural 
commodItIes The stated purpose of subtItle G IS to 
help develop and produce marketable products 
other than food, feed, or tradItIOnal fOlest or fiber 
products, commercIalIze new nonfood, nonfeed uses 

Beach and Fernandez-Cornejo are agricultural economists With 
the Resources and Technology DIVISion, ERS The authors 
express their grahtude for helpful comments from J Alston, G 
GaJewski, L Glaser, M Ollinger, N UrI, Rnd two anonymous 
reviewers 

of agrIcultural commodItIeS, and dIrect research 
and commercIalIzatIOn efforts toward agrIcultural 
commodItIes that can be raIsed by famIlY-SIzed 
agrIcultural producers (See appendIX) Fulfillment 
of subtItle G IS to be dIrected by the AARC Center 

The Center may prOVIde finanCIal assIstance In the 
form of loans, Interest subSIdy payments, venture 
capItal, and repayable grants The AARC Center 
may also establIsh peer revIew commIttees WIth 
agrIcultural, SCIentIfic, techmcal, or other exper
tlse, whose dutIes shall be to prOVIde analYSIS and 
recommendatIOns, on SCIentIfic, technolOgIcal, and 
pollcy matters Thus, the legIslatIOn explICItly 
encourages the Center to revIew all prospectIVe 
programs and projects Peer reVIew IS a necessary 
first step In preventIng the AARC Centm from 
addIng to the WIdely publICIzed government "pork 
barrels" of the past (Cohen and Noll, 1991) 

ThIS artIcle develops a three-phase scorIng 'frame
work to help gUIde the peer revIew process for the 
AARC Center The first phase Involves an InItIal 
screeiling of applIcatIOns to ensure complIance 
WIth the baSIC program The prInCIpal InvestIgators 
of those applIcatIOns that meet the baSIC reqUIre
ments are contacted for a more complete proposal 
In phase 2 Those proposals that are "recom
mended hIghly" or "recommended WIth comments" 
In phase 2 would be evaluated In phase 3 The 
hIghest ranked proposals m phase 3 are deSIg
nated as seml-fmaiists and theIr rankIng submIt
ted to the Board Fundmg deCISIOns would then be 
made by the Board 

The evaluatIOn CrIterIa developed here borrows 
from methods used by varIOus USDA orgamzatIons 
(AgrIcultural Research Service, CooperatIve State 
Research SerVIce, CooperatIve State Research 
ServIce/Smail BUSIness InnovatIOn Research Pro
gram, EconomIc Research Service, and Office of 
Energy), other Federal Government departments 
(Department of Commerce/Advanced Technology 
Program, Department of CommercelEngIneenng 
Research Centers, and Department of Energy), 
State organIzatIOns (the Ben FranklIn Pal t
nershlps In Pennsylvama and the North CarolIna 
ExperIment StatIOn), and prIvate mdustry (Archer 
Damels MIdland and Farmland IndustrIes) 
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An Economic Rationale for 
Government Support of Research 
and Development 

The Umted States IS a strong net exporter of 
technology, leadmg the world m the number of 
patents, hcenses, fees, and other transdcbons As 
of 1989, the Umted States had a net surplus of 
$1 3 bllhon m Its technologIcal balance of pay
ments (NatIOnal Academy of SCIences, 1992) I 

Yet, when It comes to manufactunng technologIes, 
data suggest that U S firms may lag behmd some 
foreign competitors m the rate of adoptIOn and the 
mtenslty of utlhzatlOn of new technologIes bamel 
F Burton, the executlve VIce preSident of the 
Council on Competltlveness, beheves US mdus
tnal pohcy often favors research and development 
over demonstratIOn and adoptIOn More speCIfi
cally, Burton argues that US mdustual polIcy 
treats technology transfer as an InCldentFlI dIVI
dend of government research and development 
(R&D)2, and not as the pnmary obJectlve In 
contrast, German and Japanese pohcles are de
SIgned to promote the apphcatlOn and dIffusIOn of 
new technology (NatIOnal Academy of SCiences, 
1992) 

PublIc support of pre-commelclal R&D m Japan 
and the European Commumty (EC) may be hIgher 
than m the Umted States For example, through 
efforts lIke the MIT! and Key TechnolOgIes pro
grams, Japan has promoted partnersnlps among 
bUSIness, unIversItIes, and government "down
stream" from basIc research Manufactunng exten
SIOn serVIces, capItal SubSIdIes, accelerated 

tSources are lIsted In the references sectIOn at the end of thiS 
article 

2.R&D In thiS paper refers prImarily to commercial projects 
There are generally four stages In commercial R&D (Cohen and 
Noll 1991) 

RESEARCH The first stage determmes whether the basIc 
Ideas are technically sound ThiS exploratory research eIther 
"expands the base of fundamental knowledge or applies the 
eXlstmg base to some new set of problems," 

DEVELOPMENT The second stage conSIsts of "desIgmng, 
bUilding, and testmg components and even srnall·c;cale 
versIOn-s of new technology J) These types of actiVIties are 
bUilt on a firmer SCIentific base than research, and so the 
unce-rtamty IS usually less, 

DEMONSTRATION ThiS category refers to "the constructIOn 
of an operatmg example of the new technology to prove Itc; 
technical and commercial feaSIblhty" Demonstrat1On projects 
are usually the most expensIve and they are unlikely to be 
attempted unless the uncertamtles surroundmg Ite; perform· 
ance are conSIderably less than those associated With the 
prevIOus two stages, and 

ADOPTION The fourth category IS when a private andlor 
publIc orgamzatlOn use the new technology 

depreCiatIOn, and dIrect SubSIdIes have been used 
to promote technology development and dIffUSIOn 
SimIlarly, the EC has promoted collaborative R&D 
under the Framework Program The Flamework 
Program IS scheduled to allocate $8 4 bllhon 
between 1990 and 1994 

Nevertheless, not all collectIve research efforts m 
Japan and Europe, partIcularly those subSidized 
by the central government, have been successful 
Despite years of effort, Japan has faIled to gam a 
major foothold In the US-domInated pharmaceuti 
cal mdustry SImilarly, Europe's heaVIly subSidized 
electromcs mdustry has faIled to close the gap 
WIth the UnIted States Therefore, "heavy-handed 
Industnal polIcy," where the government pIcks 
technolOgIcal WInners and losers, IS not the answer 
(Cohen and Noll, 1991, NatIOnal Academy of 
SCIences, 1992) 

An 	argument can be made for publIc support of 
pre-commercIal R&D when private IndustlY, attIng 
In response to market Incentives, undennvests In 
SOCially deSirable projects (e g, Alston, 1992, 
Arrow, 1962, Cohen and Noll, 1991) Pnvate secto! 
undermvestment can occur due to the follOWIng 
types of market faIlure 

(1) 	Appropnablhty A firm cannot appropnate all 
of the benefits from ItS R&D mvestments 
because others can "free-nde" on the pubhc 
goods produced as a result of ItS InItIal R&D, 

(2) 	Externahtles An IndIVIdual's productIOn or 
consumptIOn actiVItIes affect another person's 
productIOn or consumptIOn and those Impacts 
are not compensated through a market 
transactIOn, 

(3) 	Pubhc sector benefits The benefits of the R&D 
are localIzed m the pubhc sector, and 

(4) 	Risk aversIOn and finanCIal market failures A 
firm may value near-term payoffs more hIghly 
than society, thus leadmg to an underInvest
ment m actiVItIes that take a relatively long 
time to payoff, and/or a firm may be overly 
nsk averse as compared With the best mterests 
of society 

Appropriability 

Appropnabillty becomes an Issue when R&D 
Involves the promise of useful new knowledge that 
IS generIC, WIth WIde apphcatIons across economIC 
actlvltles Generally, pnvate goods can be sold 
commerCIally and the benefits from theIr sale are 
captured by those who own the assoclated property 
nghts O! patents In agrIculture, thiS Includes 

4 



hybnd seeds, whIch must be purchased each tlme 
a crop IS planted However, even the patent system 
IS often meffectlve m protectmg property Tlghts 
over mformatlOn (Hay and Morns, 1979) 

Nonetheless, appropnablhty IS most often an Issue 
wIth collectIve goods By defimtlOn, collectlve goods 
do not lend themselves to profitable merchandls
mg, even though there may be slgmficant gams to 
socIety AgTlcultural examples of collectlve goods 
mclude Improved self-polhnated plants such as any 
new varIety of wheat that, once released and sown, 
can be retamed and used as seed for plantIng In 
subsequent years Because pTlvate firms cannot 
capture all the benefits of producmg collective 
goods, neIther a socIally optlmal level of R&D nor 
a soclally optlmal amount of the goods wlll be 
produced 

Government support of R&D In collectIve goods In 
agnculture IS extensIve In wheat, th,S Includes 
basIc research In seed genetlcs, apphed research In 
the productlOn of better vaTletles, demonstratlOn 
projects to examIne productlOn In dlfferent ch
mates, and adoptlOn InfOrmatlOn provIded by the 
agncultural extenslOn servIce 

The problem of market fmlure IS hkely to be 
smaller for relatlvely apphedlpre-commerclal R&D 
than for basIc R&D (Evenson and Huffman, 1989), 
however, pre-commercIal R&D can exhIbIt appro
pTlablhty problems (NatlOnal Academy of SCIences, 
1992) For example, "learmng by dOIng" and other 
forms of ImltatlOn may dnve the pTlce of a product 
down, perhaps leavmg an operatIng margIn Insuffi
Clent to recover the costs of the orlgmal R&D 
(Cohen and Noll, 1991, Fnsvold, 1991) Add,
tlOnally, much of the benefit of R&D IS often 
passed on to customers and does not enter Into the 
profitablhty calculatlon of the firm (Mansfield, 
1980, Scherer, 1982) For these reasons, neoclaSSI
cal economIC theory does not weaken the case for 
Federal support of pre-commerclal R&D, but It 
does reqUIre eVIdence of appropTlablhty problems 
or some other form of market fmlure (Alston, 
1992) 

Externalities 

Flrms may also underInvest In pre-commercIal 
R&D due to an envlronmental externahty The 
crucIal feature of an externahty IS that there are 
goods or serVIces that people care about WhlCh are 
not sold In markets (VaTlan, 1987, Baumol and 
Oates, 1988) For Instance, thele IS no market for 
pestlclde leachate, nor IS there a market for 
envlronmentally sound farmmg practlces It IS thiS 
lack of a definable market that reqUIres govern
ment action 

In the case of a negatlve externahty, the prIce 
system works too well (Kneese and Shultzle, 1975) 
Profit-motIvated firms produce to that POInt where 
theIr margInal costs of productlOn (pnvate mar
gInal costs) Intersect demand W,th a negatlve 
externahty, pnvate margInal costs do not mcorpo
rate all of the consumer costs assocIated WIth the 
dIsposal and use of a partlcular product (that IS, 
soclal margInal costs) As a result, pTlvate mar
gInal costs are less than socIal margInal costs, 
leadmg to overproductlOn from a socletal perspec
tIve In turn, th,S overproductlOn generates a 
deadWeIght welfare loss for SOCIety 

From an economlC standpOInt, the goal of regIlla
tlon IS to ralse pnvate margInal costs so they equal 
sOClal margInal costs In a world of perfect 
InfOrmatlOn, regIllators could use almost any pohcy 
tool to ensure th,s outcome Often, m reahty, the 
best that can be done IS to achIeve a pohtlcally 
determIned level of envlronmental quahty at the 
least cost (Anderson, 1977) Th,S obJectlve can be 
reached WIth envlronmental taxes Alternatlvely, If 
polley-makers are reluctant to Increase taxes, 
government support of R&D may prevent an 
envlronmental externahty from actIng as a barner 
to entry for products that are more "enVIronmen
tally fnendly" 

For lllustratlve purposes, consIder blOdegradable 
plastlcs Between 1960 and 1990 annual growth In 
plastIC productlOn averaged 10 percent, far greater 
than the annual growth In the overall economy 
(EPA, 1990) Unfortunately, Increased plastlc use 
has also resulted In Increased plastIc wastes In a 
1990 report, EPA was prImanly concerned WIth 
the Impact of plastIc waste on sohd waste manage
ment and on the rnanne enVIronment Plastlcs 
currently account for approXImately 8 percent by 
weIght and 20 percent by volume of the mumclpal 
sohd waste stream (NatlOnal Techmcal Informa
tlon CenteI, 1992) 

In addltlOn, plastlc waste m the manne enVIron
ment often poses risks to manne hfe, human hfe, 
and aesthetlc appearance The Marpol Treaty, 
slgned In 1987 by 29 countnes IncludIng the 
Umted States, prohlblts the dIscharge of all plastlc 
wastes at sea begInmng m 1988 for commerclal 
vessels and m 1994 for government ShlPS In an 
effort to adhere to the treaty, the US Army
In conJunctlOn wlth the USDA and pnvate 
compames-has Implemented a large-scale effort to 
develop bIOdegradable polymers to replace 
petroleum-based plastlcs for all food uses 

Many of these polymers are beIng made from corn, 
wheat, and potato starch The advantage of starch
based polymers IS that they are fully degradable, 
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but their cost IS generally greater than the cost of 
petroleum-based plastics (U S ArmyfUSDA, 1992) 
For that reason, there IS little Incentive for firms 
to manufacture starch-based polymers However, If 
the social marginal cost of starch-based polymers 
were lowel than the social marginal cost of 
petroleum-based plastics, then the Government 
could Improve resource allocatIOn by SUbSIdizIng 
the productIOn of starch-based polymers or taxIng 
the productIOn of petlOleum-based plastics Alter
natively, the Government may prefer to support 
R&D to reduce the private costs of starch-based 
polymer productIOn 

Public Sector Benefits 

FlTms may underInvest In pre-commercIal Rs.D 
because the benefits are localized In the public 
sector A technological breakthrough In the produc
tIOn, for example, of starch-based polymers would 
Increase market demand for corn or wheat and 
reduce program payments WIth a illllllmal, yet, 
posItIve effect on total farm Income (Leblanc and 
ReIlly, 1988, Beach and Price, 1993) 

ConSIder the generic commodIty program shown In 
fig 1 Illltially, the target price IS set at F, output 
IS q, and government payments equal area FACP 
Next, suppose there IS a technolOgical break
through In the productIOn of starch-based poly
mers Th,s would shIft the demand for program 
crops from D to D' In th,s case, the demand shift 
has no effect on output, but It does reduce 
government payments to FABP' Because total 
returns to producers are unchanged, farmers have 

Figura 1 

A Generic Farm Commodity Program 

Pnce 

E s 
F k------"~---~A 

p' B 

CP 
0'0 

q Quantity 
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httle Incentive to fund th,s type of demand
creatIng research (Frlsvold, 1991) In comparison, 
the Government has a slglllficant InCentive, SInce 
demand-creatIng R&D would reduce the costs of 
farm Income support progl ams 

SimIlarly, InnovatIOns In the use and development 
of new crops, which are economIcally Viable 
alternatives to program crops, could also reduce 
the costs of farm Income support programs 
ConSIder the effect of a new crop on the commodIty 
program shown In fig 2 As In fig 1, the IllltIal 
target price IS set at F, output IS q, and 
government payments equal area FACP The 
development of economically VIable new crops 
whIch compete for program acres, excludIng those 
acres In the conservatIOn reserve program, would 
shIft the supply curve for wheat or corn from S to 
S' In thIS case, the quantity produced of program 
crops decreases from q to q', redUCIng government 
payments to FGHP' 

Risk Aversion and Financial Market Failures 

PrIvate firms may undennvest In pre-commercIal 
R&D because the prIVate discount rate may be too 
hIgh relatIVe to the SOCial discount rate, leadIng to 
an underlnvestment In activIties that take a 
r~latively long time to payoff A related argument 
IS that risk-averse firms may reduce R&D below 
the optimum SOCIal level (Arrow, 1962) ThiS may 
happen because firms cannot transfer all of their 
R&D risks to shareholders, or because share
holders may not be persuaded to buy additional 
shares, or because all the Incentives to the firm 
would be removed If all risks were shIfted to 

Figure 2 

Introduction of a New Crop Given a 
Generic Farm Program 
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shareholders-that LS, moral hazard WhIle the 
effect of rIsk In R&D Investment IS mItIgated by a 
firm's ablhty to finance Investments out of re
taIned earmngs, the extent of the rIsk effect IS an 
empIrIcal consIderatIOn NeIther of these reasons 
have been substantIated empIrIcally 

Furthermore, U S government pohcles tend to 
support Investments WIth hIgh short-term payoffs 
relatIve to the economIes of Japan and Germany 
(HarrIson, 1992) Some argue that the problem of 
"short-termlsm" m the Umted States IS a result of 
too httle government support, whereas others 
argue that the problem IS too much government 
InterventIOn (anonymous, 1992) Regardless, both 
SIdes agree that shOl t-termlsm cannot be averted 
by lettmg the government pIck technologIcal WIn
ners and losers 

Setting Research Priority 

In the economICS hterature, substantial progress 
has been made In analyzmg the ex post benefits of 
R&D However, more work needs to be done to 
develop a lOgIcal, comprehensIve system to evalu
ate the ex ante benefits from R&D Norton, Pardey, 
and Alston (1992) beheve that three ,Issues have 
proven partIcularly troublesome In ex ante PrIOrIty 
settIng specIfYIng the weIghts gIven multIple 
obJectives, meaSUring research performance 
agaInst those objectIves, and combmIng the 
Weights WIth measures of performance 

The deSIre to prIorItIze all research programs, even 
when their Impacts are dIfficult to quantIfy, often 
leads to a SImple welghtmg across rankIngs of 
crude mdlcators As a result, program dIrectors, 
pohcymakers, and the hke are frequently con
fronted WIth a set of multIple and poorly IdentIfied 
objectIves Tlus makes It dIfficult to derIve ngorous 
performance, measures, and hence place weIghts on 
the IndIcators at hand In addItIOn, economIsts 
have not solved many of the measurement prob
lems, and many of the solutIOns they have 
suggested are data- and tIme-mtenslve Perhaps a 
more fundamental problem IS that the comparatIve 
advantage of sponsored research relatIve to other 
pohcy InstI uments has not 'been examIned, nor 
have economIsts examIned the POSSlblhty of com
bmIng sponsored research WIth some other pohcy 
Instrument to enhance SOCIal, economIC, and other 
sOCIetal obJectl ves 

In figure 3 we conSIder some of these tradeoffs 
The economIcs htel ature has tradItIOnally used a 
SOCIal welfare functIOn (SWF) to speCIfy prefer
ences among multIple SOCIal objectIves FIg 3 
exammes the SImplest case of multIple objectIves
the case of two objectIves FollOWIng Norton, 

Figure 3 

EconolYlic Efficiency with Two Social 
Objectives 

EqUity (V) 

STC' 

V" f------'.;:----~ 

STCr 


SIC2 

d 
SIC1 

Vmln f--------+---t-----fi a 

E' E" E' Emax 
EffLclency (E) 

Pardey, and Alston (1992) we examIne the tradeoff 
between economIC effiCIency (E) and eqUIty (V) 

Let curve STCr represent the best pOSSIble com
bInatIOns of economIc effiCIency and eqUIty that 
can be achIeved by varymg the mIx of a research 
portfoho only If the research portfoho were chosen 
to maxImIze economIc effiCIency (Emax) then POInt 
(a) would be the result Next, let curve SIC1 
represent pohcymakers' wllhngness to substItute 
eqUIty for economIc effiCIency The hIghest level of 
SOCIal welfare thlOugh changes m the research 
portfoho, gIven pohcymakers' wIlhngness to sub
stItute eqUIty for effiCiency, occurs at (b) where 
SIC1 IS tangent to STCr 

Last, let STC' repl esent those combmatIOns of 
economIc effiCIency and eqUIty that are pOSSIble by 
addIng a second polIcy InstI ument, such as a tax, 
to the mIx of the research portfoho In thiS case 
the optImal outcome IS POInt (c) whel e the 
productIOn frontier STC" IS tangent to the relevant 
mdlfference curve SIC2 Clearly, (c) represents 
higher levels of both eqUIty CV**) and effiCIency 
(E**), than pomt (b) ThIS OCCUIS because the 
research-polIcy approach combInes research and 
nonresearch Instruments In a more effiCIent way 
than purSUIng the eqUIty objectIve through I e
search alone 

It IS pOSSIble to reach STC* WIth a smaller loss m 
economIC effiCIency, yet retam the effiCIency level 
of the research approach (V*) POInt (d) represents 
an IntermedIate solutIOn between the free mal ket 
outcome (a) and the combIned research/tax pro
gram outcome (c) The effiCIency loss f,om the 
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combmed program IS (EH), and It IS (Emax - E') at 
pomt (d) ThIS gIves a net'gam m efficIency of (E' , 
E"'*), wIth a loss In eqUlty of (V** - V*) 

FIg 3 demonstrates the need for'economlc analysIs 
In IdentifYing the tradeoffs Involved In uSing 
reseal ch pohcy as an mstrument of socIal pohcy 
WhIle economIcs alone cannot indIcate the least
cost way of achlevmg non-efficIency obJectIves, 
evaluatmg past mvestments, assessmg alterna
tIves, and settmg prlOfltles for future mvestments 
are economIc problems Therefore, economIsts must 
work wIth those sCIentists and engIneers dOing 
pre-commercIal R&D to help msure the most 
effiCIent use of our hmlted resources (Alston, 
1992) 

Scoring Models 

MultIple and poorly Identified obJectives, measure
ment errors, and other assoCIated problems can 
hamper poilcymakers' search for practIcal evalua
tlOn procedures For that reason, peer reVIew 
systems can be a cost-effective alternative to the 
overly quantitative prlOflty-settmg procedures sug
gested by some economIsts Peer revIew systems 
are espeCIally attractive m evaluatmg different 
projects and determmmg theIr contflbutlOn to the 
overall program 

Scormg models are often used to orgamze peer 
reView dlscusslOns, reduce subJectIVIty, and bnng 
the objectives of the program to the forefront 
Strengths of scormg models mclude (Shumway, 
1973, Shumway and McCracken, 1975) 

• 	 a baSIC slmpllClty and favorable error charac
teflstIcs (m a statistical sense) as compared to 
other more sophIsticated deClSlOn models, 

• 	 the IdentificatIOn of a small number of Crltefla 
whIch, when properly related, Will help evalua
tors choose between alternative proJects, 

• 	 the development of a discrete scale for each 
cnteflon WIth suffiCIent range for all relevant 
alternatIVes and only enough mtervals to dls
Cflmmate between'those that dIffer SIgnIficantly, 

• 	 the formatlOn of a set of both quahtatIve and 
quantItative cntefla prOVided that each IS mde
pendent of the others, 

• 	 the mcorporahon of deCISIOn cnterJa to reject 
automatIcally, or segregate for separate evalua
tIOn, a project which falls outSide the acceptable 
range, and 

• 	 the relatIve score of each cnterlOn can double as 
an mformatlOn system, thus permitting evalua
tors to IdentIfy areas of relatIve weakness and 
encouragIng researchers to conSIder alternatIve 
approaches 

On the other hand, scoring models al e not very 
useful In determmmg the dlstflbutIonal effect of 
"aggregate research" Scormg models are also 
unable to quantify pubhc sector/prIvate sector 
interactIon and spIllover effects Lastly, scormg 
models do not proVIde estimates of the margInal 
rate and average rate of returns to research 
(Norton and DaVIS, 1981) Nevertheless, under a 
program hke the AARC Center, a scormg model 
may be the most cost effiCIent approach to evaluate 
project proposals 3 

Traditional Economic Welfare Analysis 

As suggested. above, a scormg model IS Ill-prepared 
to answer the more difficult questIOn of the hkely 
effect of pre-commercIal R&D on the sIze and 
dlstnbutlOn of natlOnal Income From a theOl etIcal 
perspectIve, the posItive economiC aspects of thIS 
questlOn can be addressed by uSing economic 
welfare analYSIS As suggested by Harberger (1971, 
p 785), there are three baSIC postulates that 
should be accepted as proVldmg a conventIOnal 
framework for welfare analYSIS 

(1) 	the competl~lVe demand pnce for a gIven umt 
measures the value of that umt to the 
demander, 

(2) 	the competItIve supply pflce for a gIven umt 
meaSUles the value of that umt to the supplIer, 
and 

(3) 	the net benefits or costs of a gIven proJect, 
program, or pohcy accrumg to each affected 
indiVIdual should be added Without regard to 
that indiVidual's economic or SOCIal status 

For example, conSIder the effect of a tech~ologIcal 
breakthrough In the use of agricultural products as 
matenals In manufacturing Given the ImtIal 
demand and supply curves, total surplus can be 
measured as the sum of consumer and plOducer 
surplus (Harberger, 1971) A breakthrough m the 
use of agricultural mateflals m manufacturmg 
would shIft the demand for agrIcultural products 

3Sconng models can mc-orporate effiCIency cnterla by Includ
mg faclors related to both the execution of a research project 
and the selectIOn of a project mix In fact these factors should 
be mcluded because, as Cohen and Noll (1991) observe, 
"whatever the objectives of the declsIOnmakers are, effiCIency IS 

almost always gomg to be B useful In'ltrument for achIeVing 
them' 
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outward As a result, producers would necessarily 
gam because they would sell more goods at a 
higher price In comparison, the net welfare effect 
on consumers may be posItive or negative depend
mg on the elastlClty of supply and demand, and on 
the nature of the research-mduced demand shift 

Because many of the projects bemg considered by 
the AARC Center mvolve new markets or at least 
new market mches for eXlstmg products, the data 
necessary to make economic surplus calculatIOns 
are not avaIlable 4 Therefore, as mentioned above, 
a scormg model may be the most cost effiCient 
approach to evaluate project proposals for the 
Center Still, It IS mlsleadmg to cast scormg 
methods as an alternative to economic surplus 
(Norton, Pardey, and Alston, 1992) Clearly, 
economic welfare IS one of their most (If not the 
most) Important objectives The bottom Ime IS that 
when economiC surplus measures are available 
they should be mcorporated as data many scormg 
method procedure In cqntrast, when economIC 
surplus measures are not available, then one 
should recognize that economic surplus IS Imphclt 
m all scoflng approaches For that reason, scormg 
models should not be regarded as an alternative to 
economIC surplus, but, rather, scoring models 
complement more complex evaluatlOn procedures 
based on ex ante estImates of economIC surplus 

Review of Selected Research Programs WIth 
Similar Objectives 

If programs were economically ratIOnal and de
Signed With a smgle obJective, then from an 
economic standpomt, the only data needed to 
evaluate a particular set of projects would be 
measures of 

• the size of the relevant market, 
o the percentage shIft of supply or demand, 
• the probablhty of success, 
o the time path of adoptIOn of results, 
o the time path of costs, and 
o the discount rate (Alston, 1992) 

None of the programs reViewed here has a smgle, 
slm pIe objectIVe 

The blOfuels program at USDA's Office of Energy 
(OE) IS qUIte -close The stated goal of the blOfuels 
program IS to develop technolOgIes to produce 
commerCially competitive hqUld fuels from bIOmass 

4As.a revIewer observed, traditIOnal welfare analYSIS may not 
be very helpful gwen the dynamic nature of techmcal change 
and the devlatl~ms from perfect competitIOn (Nelson, 1982) 
created by the patent system and exclUSive hcenslOg agree
ments between publIc and prtvate agents 

as an alternatIve to petroleum based fuels ThiS 
smgle goal With closely related objectives allows 
OE to use a Simple formula to rank alternative 
projects 

Net rankmg = P • NB • e-rl 

where P IS the probablhty of success, NB IS the 
total net benefit discounted to the first year of 
commercial operatIOn, t IS the number of years to 
adoptIOn, and r IS the discount rate (Kuhn and 
Rendleman, 1992) Th,s equatIOn can also be used 
to obtam an ordmal rankmg of projects, rather 
than a cardmal rankmg It IS particularly useful to 
compare tradeoffs However, when multiple obJec
tives are speCified, as m the AARC legIslatIOn, 
usmg Simple formulas to rank proposals IS often 
mlsleadmg 

The Advanced Technology Program (ATP) IS a new 
effOlt, admlmstered by the NatIOnal Institute of 
Standards and Technology of the Department of 
Commerce and deSigned to assist busmesses m 
carrymg out research and development of precom
petitIve, geneflc technolOgIes Like the AARC 
Center, the ATP faces multiple objectives m a 
complex dynamIC enVIronment To CIrcumvent 
many of the difficulties associated WIth multiple 
obJectives, the ATP uses a peer reView system 
based upon a multi-stage scormg method to 
evaluate and select projects to fund The evalua
tion cfltena and sub-Criteria are shown m table 1 

Under the ATP, the Department of Commerce has 
stated a bias for projects With high nsk and 
potentially high payoffs They are able to take 
these rIsks gIven a comparatively large budget 
Smce 1990, 38 projects were funded at over $100 
mllhon (Technology Access Report, 1992) Also, 
legIslatIOn was mtroduced last year to elevate 
fundmg for the ATP to a total of $14 bIlhon for 
1994-1998 In companson, a $4 m;lllOn annual 
budget and a goal to be self-fundIng prevents the 
AARC Center from financmg too many high-fisk 
projects 

An alternative evaluatIOn scheme proposed by 
Fernandez-Cornejo IS closer to the economic funda
mentals necessary for the AARC Center to be self
suffiCIent (See table 2) 5 'ThiS scheme promotes a 
diverSified portfoho of projects by hmltIng the size 
of each project to less than 25 percent of the total 
budget ThiS method also emphaSizes the need to 
aVOid duphcatlOn and capltahze on each partlcI

5The evaluatIOn procedure Written by Fernandez-Cornejo was 
submitted 8S a proposal to the Research and Technology 
DIVISion of the Economic Research ServIce and does not 
represent USDA offiCial policy or VIews 
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Table l-ATP EvaluatIon CrIterIa 

CnterIa 


SCIentIfic and TechnIcal 

Ment 

PotentIal Broad-based 
Benefits 

Technology Transfer 
Benefits 

ExperIence and 
QualIficatIOn" 

Level of CommItment and 
OrganIzatIOnal Structure 

Sub-Cntena 

• 	 Quallty and degree of innovatIOn of the proposed techmcal program 

• 	 Appropriateness of the techmcal TIsk and feaSlbIllt,} of the projeCt 
• 	 Coherency of techmcal plan and clarIty of VISIOn of technical ObjectIves 
• 	 Adequacy of systems-mtegratlOn and multI-dIscIplinary planmng mcludmg in

tegration of appropnate downstream or upstream productIOn, manufacturmg, 
qualIty assurance, and customer serVIce reqUIrements 

• 	 PotentIal broad Impact on U S technology and knowledge base 
• 	 PotentIal to Improve U S economic growth and the productivIty of a broad 

spectrum of mdustrIal sectors or busmess 
• 	 TImelIness of the proposal (1 C., the potential project results wIll not occur 

too late to be competItIvely useful) 

• 	 EVIdence that If the project IS successful, the pal tlclpants wIll pursue fur
ther development of the technology toward commercIal apphcatlOn 

• 	 Project plan adequately addresses technology transfer requirements to assure 
prompt and widespread use and protectIOn of results by partIcipants and as 
approprIate, other US busmess 

• 	 Adequacy of staffing, facIlities, eqUIpment, and other resources to accomphsh 
the proposed program ObjectIves 

• 	 Quahty and appropriateness of the full-tIme technical staff to carry out the 
proposed work program and to Identify and overcome technIcal barners to 
meetmg project objectives 

• 	 Level of com!Dltment as demonstrated by contnbutIOn of personnel, eqUlp
menJ. facliltles, 'and matching funds 

• 	 EVIdence of strong commitment to complete and, If appropnate, provIde sup
port for contmuatIOn beyond the perIOd of federal fundmg 

• 	 Potential return to the U S government 

pant's comparative advantage With tighter 
budgets at all levels of government, pubhc agri
cultural research systems must aVOid dupllcatlOn 
whenever possIble and ensure that a proposed 
proJect, If worthwhile, cannot be more effiCiently 
""rned out In other parts of government Lastly, 
by multiplYing the scores of each factor together, 
thiS method achieves balance among CrIteria and 
remforces the argument that one criterIOn IS of 
httle value unless accompamed by relatively high 
scores on all other CrIteria 6 However, fot thiS 
method to be useful for the AARC Center It needs 
a more specific techmcal evaluatIOn 

The Techmcal AdVIsory Committee to the Con
sultative Group fOI IntematlOnal Agricultural 
Research (CGIAR) proposed a modIfied scoring 
method to allocate the $250 mllhon CGIAR 
annually provides to support agricultural research 
relevant to developmg countrIes TAC's scormg 
method uses a spreadsheet format to force relative 
adjustments across prIOrIties The economic lOgIc of 
the approach IS that, other thmgs equal, the 
greatest returns to research should result from 

SOur multIphcatlve scormg model IS conslstent With an 
underlymg multlphcatlve research productIOn function (such as 
the -Cobb Douglas or translog functIOns) However given tlie 
subjectiveness of each factor conSIdered hnputs m the research 
productIOn funcLlOn) It was deCided to use a SImple welghmg 
procedure With no mteractlOn terms 

allocatmg resources to those commodities of high
est value Nevertheless, as mentIOned above, 
economIC effiCIency crItena may not reflect con
cerns about mcome dIstributIOn, eqlllty, exter
nahtIes, long-run resource degradatIOn, and other 
slmtiar concerns To overcome these problems TAC 
suggested a modIfied baselme m which the value 
of productIOn and the number of poor and usable 
land areas were equally weighted and Indexed In 
TAC's view the composite basehne represents a 
better beginning pOint for ItS analYSIS given 
CGIAR's miSSIOn (McCalla and Ryan, 1992) 

The advantages of the spreadsheet scoring model 
are ItS transparency to both sCientists and decI
slOnmakers and ItS structure, which allow multiple 
decIsIOn variables to be acco.mmodated The disad
vantages Include a dIfficulty In arrivIng at a 
consistent pattern of research at dlsaggregated 
levels and an untractable system when resource 
constraInts are Introduced AdditIonally, TAC's 
spreadsheet model IS extremely sensitive to 
changes In the selected weights (McCalla and 
Ryan, 1992) 

The Proposed Method to Evaluate 
AARC Center Proposals 

As stated earher, the legIslatIOn estabhshIng the 
AARC Center prOVIdes a peer review process, to 
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Table 2-Evaluation of Cooperative Agreements 

Factor 	 Value 

ContnbutlOn of project objechves to 0,1,2,3,4,5 
Agency's mISSIOn (low - !ugh) 

ContnbutlOn of methodology to achieve 0,1,2,3,4,5 
project ObjectIves (low - high) 

Llkehhood that methodology will be earned 	 Contmuous vanable rangIng from 0 (unlikely - data Will not sup
out as planned 	 port methodology, model IS not well grounded, research IS totally 

unknown) - to 1 (certam - data IS avaliable and Will support 
methodology, model IS well grounded, researcher IS well known) 

Overlap, duphcatlon, complementantIes 	 o duphcates other projects 
With other projects 	 1 moderate overlap 

2 small overlap 
3 no overlap 
4 small complementantIes With other prOjects 
5 Important complementantIes With other projects 

Cooperative venture or IS agency fmancmg Contmuous varIable rangIng from 0 (agency solely financmg) to 1 
the project (cooperative venture, clearly speCIfied In the proposal) 

Comparative advantage 	 o agency has a large comparatIve advantage 
1 agency has a moderate comparative advantage 
2 cooperator and agency have SImIlar comparatIve advantage 
3 cooperator has a moderate comparatIve advantage 
4 Cooperator has a large comparative advantage 

Cost 	 o budget IS over 25% of total allotment [or all agency projects 
1 cost seems too hIghllow 
2 cost seems rIght 

help ensure the techrucal, sCientIfic, and economic 
feaslblhty of each funded project and to help 
msure that the best mterests of society are duly 
represented From an eCOnomic perspectIve, the 
peer review process needs to estabhsh that 

1) 	each funded project meets a mmlmum level of 
techmcal or SCIentIfic ment, and 

2) 	each funded project demonstrates that the 
prIvate sector, actmg m response to market 
mcentIves, would undermvest m the research, 
development, and/or commerclahzatlOn of the 
project 

Recall that pnvate sector undermvestment, from a 
natIOnal Vlewpomt, can occur due to (a) approprI
ablhty problems, (b) externahtIes, (c) benefits 
wluch are localIzed m the pubhc sector, and (d) 
finanCial market/risk consideratIOns Because there 
IS mixed theoretical and emplncal support for (d), 
we encourage the AARC Center to give prIority to 
those proposals which fall m one or more of the 
first three categones 

We propose a three-phase scormg method deSigned 
to help gtllde the evaluatIOn of proposals submitted 
to the AARC Center The first phase mvolves an 
mltial screemng of pre-proposals to msure com

phance With the baSIC program 7 The pnnclpal 
mvestIgators of those pre-proposals whIch meet the 
baSIC reqUirements, as set up m the request for 
pre-proposals, are asked to prepare a more com
plete proposal m phase 2 

In phase 2, experts would evaluate each proposal 
for sClentlfic/techrucal ment and for eVIdence of 
prIvate-sector undermvestment ReVIew panehsts 
(Panel I) would be selected from among recogruzed 
speclahsts who are uruquely quahfied by trammg 
and expenence m theIr fields Panel I would be 
comprIsed of experts from uruversltIes, govern
ment, and nonprofit research orgaruzatlOns 

Each member of Panel I would reVieW m depth at 
least three proposals Each proposal would be 
reViewed by three reVIewers and scored accordmg 
to the four categories and mne cntena hsted m 
table 3 The score prOVides a relative rankmg 
among projects and enables panel members to 
deCide which ratmg fits the project The total score 
IS obtamed by calculatmg the geometnc sum of the 
scores of all rune cnterla Thus, a balance between 
CrItena IS estabhshed In additIOn, the method 

7In the future, Phase 1 could also mclude a screen to dlvlde 
the projects by subject and by SIze of request ThIS can be used 
to promote dIverSIty and reduce the rIsk of fundmg only large! 
small projects or the nsks of fundmg projects In one subject 
area 
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Table 3-Phase 2 Evaluation CrIteria 

Techmcal RevIew Criteria 

A Assessment of Technology 

SCIentIfic and Techmcal 
Ment 

Adequacy of Approach and 
Excellence of Research 
Procedure 

Overlap. duplIcatIon, com
plementantles wIth other 
projects 

B Assessment of Project 

Capablhty of Key 
Personnel 

Project DesIgn 

C EVIdence of Market FaIlure 

D FeasIbIlity and EffiCIency 

ProbabIlity of Success 

EffiCIency of executIon 

ComparatIve Advantage 

Cost 

Desct:,1ptlOn 

• 	 Quahty and degree of InnOvatIOn of the proposed 
techf!Ical program 

• 	 Coherency of techmcal plan and clarIty of VISIOn of 
techmcal objectives 

• 	 Research plan IS sClentlfically feaSIble 
• 	 Proposed methods and eqUlpment are approprIate 

and suffiCIent to accompbsh the objectIves 

• 	 Proposed research does not substantIally duplIcate 
any ongomg or preVIOUS research but rather IS 
complementary to other research 

• 	 Proposed research would enhance benefits of total 
portfolIo 

• 	 IdentIfied personnel have the necessary back
ground and skllis to successfully complete the 
project 

• 	 Project h~s been conceIved and orgamzed In a 
manner appropriate for achIeVIng the desIred 
results 

• 	 PrIvate firms cannot approprIate all the benefits 
of R&D 

• 	 EVIdence of externalItIes 
• 	 R&D benefits are locahzed In the publIc sector 

• 	 ObjectIves can be accomphshed 
o HIgh Probablhty of success 	In hght of past 

accomphshments and performance 

• 	 Project IS hkely to be executed effiCiently, wIthIn 
the stated time perIod and budget 

• 	 PrIncipal InvestIgator (PI) has a comparatIve ad
vantage In carrymg out the pre-commerc181 R&D 

• Proposed 	R&D IS not likely to be completed as 
successfully and effiCIently at a USDA research 
faClhty 

o Project promotes 	a dIversIfied portfolIo of AARC 
funded actiVIties 

Score 

3 hIgh ment 
2 mtermedlate merIt 
1 low ment' 
o no ment 

3 hIghly adequate 
2 adequate 
1 slIghtly adequate 
a Inadequate 

5 Important 
complementanes 

4 small complementantIes 
3 no overlap 
2 small overlap 
1 moderate overlap 
o complete overlap 

3 hIghly capable 
2 capable 
1 questIonable capabIlitIes 
o Incapable 

3 excellent deSIgn 
2 good deSIgn 
1 adequate deSIgn 
o poor deSIgn 

1 eVIdence of market 
faIlure 

o no eVIdence of market 
faIlure 

3 hIgh probabIlIty 
2 intermedIate probablhty 
1 low probabIlIty 
o zero probabIlIty 

1 effiCIently executed 
o5 medIUm effiCIency 
a mefficlently executed 

4 	PI clear comparative 
advantage (ca) 

3 PI moderate ca 
2 PI and USDA slmllar ca 
1 USDA moderate ca 
o USDA clear ca 

2 cost seems nght 
1 cost seems too high/low 
o budget IS over 25% of 

total budget for all 
projects 

remforces the assumptIOn that a hIgh score on any Next, each member of Panel I would lead a 
one cntenon IS of little value unless It IS d,SCUSSIOn of one proposal to the rest of the panel 
accompamed by relatlvely hIgh scores on all other The other two panel members who have read the 
crltena (See footnote 2) The score sheet also proposal would be asked to support or challenge 
prOVIdes addItional mformatlOn on areas of rela the ~tatements of the lead revIewer Each panel 
tive strength and weakness of each project memher would wnte an evaluatIOn of the proposals 
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he/she has read The lead reVIewer would write a Only those principal Investigators wIth proposals 
summary of the discussion that led to the ratIng that were "recommended hIghly" or "recom
by the full panel Projects would be rated by a mended" In phase 2 should be evaluated In phase 
consensus of the full panel, as 	 3 Each member of Panel II would read all 

proposals and reVIew In depth at least three 
proposals AIl In phase 2, each member would 

• 	 recommended highly, diSCUSS In depth at least one proposal In front of 
the full panel, while the other two panel members 

• 	 recommended with comments the project WIll be who have scored the proposal are asked to support
approved after some Identified changes, or challenge the statements of the lead reVIewer 

The lead reVIewer would summarize the diSCUSSion 
• 	 recommended condItlOnaUy the project has met of the fuU panel 

some but not aU of the Criteria, leaVIng some 

senous defiCienCies wruch must be corrected 
 Phase 3 criteria are displayed In table 4 The 
before approval can be granted, or highest ranked proposals from phase 3 would be 

deSignated as semlfinahsts and their rankIng
• 	 rejected would be submitted to the 	board 

Panel II should be comprIsed of reVIewers WIth Last, the prInCipal InvestIgators from those Institu
expertise In bUSIness planmng, finance, and tech tions whICh are deSignated as semifinalists In 

nology transfer The makeup of Panel II should be phase 3 would then be asked to make an oral 
similar to the AARC Board presentatIOn to the Board Because all the pro-

Table 4-Phase 3 Evaluation Criteria 

Crltena Descnpbon 	 Score 

A EconomIc Impact 

MarketlMarket Share • 	 Productiservlce has the potentlsJ to slgmficantly 3 !ugh market Impact 
affect the market 2 mtermedlate market 

• Product/servIce can gam a SIgnIficant market share Impact 
1 low market Impact 
o no market Impact 

CommercIahzation Plan • 	 TimelIness of the proposal (, e , the potentIsJ project 3 excellent plan 
results WIll not occur too late to be competItIvely 2 good plan 
useful) 1 poor plan 

• 	 Project plan IS adequate to transfer technology from o madequate plan 
the laboratory to the plant floor or marketplace 

• 	 Project adequately addresses technology transfer 
reqUIrements to assure prompt and WIdespread use 

Job CreatIOn • 	 If Buccessful, the project wIll create a SIgnIficant 1 slgmficant creatIOn 
number of geographically dispersed Jobs (direct and o5 small creatIOn 
mdirect). relative to the project estimated revenues o neglIgible creatIOn 

B Level of Commitment 

EVIdence of Commitment • 	 EVldence of strong commItment to complete and, If 3 strong eVidence 
appropriate, proVlde support for continUatIOn beyond 2 eVldence 
the period of federal fundIng 	 1 httle eVIdence 

o no eVIdence 

Project Budget and Level • Level of commItment as demonstrated by contributIon 2 adequate fundmg 
of Pnvate Sector of personnel, equipment, faCUlties, and matchmg 1 moderate funding
Fundmg funds o madequate fundmg 

• 	 Overall finanCIal support 18 appropnate for the tasks 
presented and demonstrates an understandmg of the 
Issues and problems hkely to be encountered 

• 	 Proposal shows an awareness of anticIpated financmg 
needed to brmg the product to market 

Management • Appropnate management structure IS IdentIfied to 3 excellent structure 
faCIlItate bUSIness growth 2 good structure 

1 poor structure 
o madequate structure 
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posals that are desIgnated as "semIfinalIsts" In 
phase 3 meet all techmcal and economIC crItena, 
the final decIsIOn would be based upon 

• 	 the availabilIty of funds, and 

• 	 an appropnate d,stnbutlOn of funds among 
technologIes and theIr applIcatIOns (this will 
Insure a dIVersified portfoho of funded proJects) 

Conclusion 

An argIlment can be made for' government support 
of research and development (R&D) when pnvate 
Industry, actIng In response to market IncentIves, 
undermvests In SOCIally desIrable projects Pnvate 
sector undennvestment, from a natlOnal VIeWpOInt, 
can occur due to appropnabllIty problems, exter
nahtIes, benefits locahzed In the pubhc sector, and 
financial market/rIsk conSIderatIOns 

The AARC Center was mandated by Congress to 
support pre-commercIal R&D In new Industnal 
uses of agricultural commodIties To help ensure 
success, Congress also proVided for a peer reVIew 
process to evaluate AARC Center proposals In 
turn, peer reView needs to estabhsh that (a) each 
funded project meets a mInimum level of techmcall 
sCIentific ment, and (b) each funded project IS 
based on eVIdence that the pnvate sector, actmg In 
response to market InCentIVes, would undennvest 
In the research, development, and commerclahza
tIOn of projects that are socially desIrable 

ScorIng models are often used to orgamze pe,er 
revIew diSCUSSIOns and brIng the objectives of the 
program to the forefront Th,s paper develops a 
three-phase scorIng model to evaluate the pro
posals for the AARC Center The first phase 
Involves an InItial screenIng of pre-proposals to 
ensure comphance WIth the basIc program Those 
pre-proposals that met the basIc reqUIrements are 
contacted for a more complete proposal In phase 2 
In phase 2 sCIentIfic, techmcal, and economIC 
experts (Panel I) would evaluate each proposal for 
sCIentIficltechmcal ment and for eVIdence of 
pnvate-sector underInvestment Only those pre
proposals that are "recommended hIghly" or "rec
ommended WIth comments" would be evaluated In 
Phase 3' 

Phase 3 revIewers (Panel II) should have a 
demonstrated expertise In busIness planmng, fi
nance, and/or technology transfer The hIghest 
ranked proposals In Phase 3 are desIgnated as 
semlfinahsts and then rankIng submItted to the 
Board The prmclpal mvestlgators of those pro
posals would then be asked to make an oral 

presentatIOn to the AARC Board Fundmg decI
SIOns would then be made by the Board 

Appendix: The Alternative 
Agricultural Research Center 

TItle XVI, subtItle G, of the 1990 Farm BIll 
provIdes government support for the AARC Center 
The stated purpose of the AARC IS 

• 	 to develop and produce marketable products 
other than food, feed, or traditional forest or 
fiber products, 

• 	 to commercIahze new nonfood, nonfeed, uses 
and 

• 	 to d,rect research and commercIahzatIOn 
efforts toward agrIcultural commodIties that 
can be raIsed by famIlY-SIzed agrIcultural 
producers 

The AARC Center IS led by a Board of mne 
membel s, appomted by the Se,cretary of AgrIcul
ture The Board conSIsts of one USDA representa
tIve, one leadIng SCIentIst, a producer of 
agncultUl al commodItIes, a person engaged m the 
commerCIahzatlOn of an Industnal product from an 
agrIcultural materIal, two nommatIOns by the 
DIrector of the NatIOnal SCIence FoundatIOn of 
persons WIth expertise In processing and/or apphed 
research relatIng to the commerCialIzatIOn of 
mdustrIal products from agrIcultural matenals, 
and two nommatIOns by the Secretary of Com
merce of persons who have demonstrated expertIse 
In finanCIal and management matters 8 The AARC 
Board's responslblhtIes mclude 

• 	estabhshIng pohcy and program dIrectIOn, 

o determmIng hIgh prIOrIty areas to receIve 
aSSIstance, 

• 	Issumg Iequests for proposals, and 

• 	makmg final deCISIOns on whether and how to 
prOVIde finanCIal assIstance (AARC Center Pro
gram Pamphlet) 

The AARC Center may prOVIde finanCial assIstance 
m the form of loans, mterest subSIdy payments, 
venture capItal, and repayable grants that are 

8Issues such as tra-de-offs III the compOSitIOn of the Board, 
1 e, the value of haVing the Industry's mput and experience 
versu~ the cost of haVing a pOSSible shIft In the direction of 
research as discussed by Ulnch, Furtan, and Schmitz (1986) 
are beyond the scope of thiS paper 
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matched by prIvate or local public funds The 
AARC Board may also 

"establish one or more temporary committees 
with agrIcultural, sCientific, technical, or other 
expertise, whose duties shall be to proVIde 
mformatlOn, analYSIS, and recommendatIOns, 
on sCientific, technologICal, pollcy, and other 
matters (section 1658, subtitle G of sectIOn 
XVI of the 1990 Farm Bd!) 
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