
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


IHPORT REPLAcEMENT AND EXPO .. !!ENHANCEHENT 

AS AN OBJECTIVE OF AGRICULTURAL RESEARCH POLICY: 

INTERPRETATION ANDHEASUREHENT+ 

* ** JeffDavisand.Ha Cynthia Bantilan 

+ Contributed paper presented at the Australian Agricultural Economics 
Society Annual Conference t University of Queenoland,Brisbane, 
Australia, February 13-15, 1990. 

* l?rincipal Research Scientist and Coordinator 
Development Studies Centre (ANU) Agricultural 
ProJects. 

for ACIAR/National 
Research Priorities 

** Assistant Professor, Department of Economics, CEM, University of the 
Philippines at Los Banos and Project Leader, Research .Priorities for 
l?hilippine Agriculture Project (UPLB/DA/PCARRD/ANU/ACIAR). 

This paper waS Pl"epared as part of a collaborative project between the 
Philippine .Department of Agriculture.. Philippine Council for Agriculture 
Forestry JlndNatural Resources Research and Development. the University of 
the Philippines at Los Banos and the Australian National University. The 
.funding support o.f the project by the Australian Centre for International 
Agricultural Research (ACIAR) .is gratefully acknowledged. 



2 

1. INTRODUCTION 

Public resear.ch institutions charged with the r.esponsibility of 
implemen::ing national and international agricultural research policies face 
many challenges. Among these .is how should the limited public funds 
available be allocated between. often, a large range of agricultural 
activities and different geographicEiI or e: ',ironmental regions? In 
addressing this decis.ion problem, institution administrators are often 
required to develop research priorities to indicate the subsets of 
commodities which are to receive research attention within and between 
thAirgeogr.aphical .responsibilities. These priority decisions made by 
management. are usually required as guidelines for research program managers 
and ind!·,idual researchers when developing specificref:;earch project 
proposals. 

Ideally the research priorities developed should be consistent with 
achievement of the research poliCY objectives set for these public .research 
institutions. With increasing demands for transparent accountability of 
public sector expenditure. it is becoming important for thest! institutions 
to clearly demonstrate that research funding patterns Eire consistent with 
policy objec.tives.. It is therefore important to ensure:s;esearch priorities 
set by these institutions are also consistent with policy objectiv.es. 

In the past most public research institutions have set .resea~ch priorIties 
based largely on intuitive judgements regarding potential research 
impacts. More recently SOme institutions have attempted to .introduce 
systematically based procedures to as.sist research priority decision 
making. The majority of these attempts have used what; have been genera.lly 
called • scoring. model· .procedures. These procedures involve listing a 
range of important ·criteria" and then have research managers weight and/or 
score these criteria to provide a ranking .of commodities for each region of 
research focus. The criteria usually chosen include what can be regarded 
asre.search policy objectives but also include a range of factors which 
might be regarded as partial indicators of whether these objectives are 
being achieved. Since all criteria are weighted and/oJ;' scored it .i5 often 
difficult to determine what the resultant commodity 'rankings actually 
measure. The types of criteria used in these assessments havebl;!en many 
and varied. For example. "ram and Bindlish (1983,pS5) review fourteen 
studies and list ~o "criteria" included in one or more of these studies. 
The number of ·criteria" used ranged from ten to twenty five depending on 
the study. The conceptual basis for choosing these ·criteria" is rarely 
discussed and few papers have been published in recognized journals where 
the methodology used has been rigorously outlined. 

On the other hand. an extensive.set of well referreo1 literature has 
developed during the past three decades which considers in detail 
evaluation of the impact .0£ publicly funded agricultural research and the 
resultant technologies. The Illethodologies developed for these evaluations 
have been reviewed in detail on several occasions, see for example, Schuh 
and Tollin! (1979) , Norton and Davis (1981), Ruttan (1982) and Anderson and 
Parton (1983). In most of these studies the appropriate research policy 
objective has been assumed (often implicitly) to be either to maximize 
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social (economic) gains from research and/or the distribution of these 
gains to different groups. 

Despite the general acceptance of research evaluation methodology by the 
economicsp.rofession there are very few instances where these types .of 
analyses have been incorporated .as integral parts of management information 
support systems by public sector research institutions" Few seem to have 
asked why nor considered in detail reasons for this. Possible reaSons may 
include. first,publicresearch in5Litutionsoften do not have management 
support staff with .sufficient economics training to understand and adapt 
the methodology to suit the.ir specific decision .making environments. 
Second, the data requirements to successfully complete the necessary 
analyses are sometimes extensive. l<ormany institutions these data may not 
be readily available and therefore expensive to collect. Another 
possibility is that many research institutions have multiple research 
objectives, some of which have not bepn included in the research evaluation 
methodology. It is possible that once decision makers recognise this, they 
conclude that the methodology is inadequate for supporting their decision 
making environment and reject all uses of this type of analysis. The aim 
of this paper is to considE'r in :.tore detail the last of these possible 
explanations. 

Import replacement and export enhancement eff.ects of agricultural research 
are often given as research policy objectives by public sector agricultural 
research organizations. For example. of the fourteen studies reviewed by 
Oram and Bindlish (1983) ten included export earnings and import savings as 
important criteria in assessing research priorities. 

The "research evaluation" literature has giv.en little, if any. 
consideration to import replacement/export enhancement types of 
obj ectives. There have been no attempts to interpret these types of 
objectives and develop measures which would provide a systematic basis for 
providing information to assist decision making. On the other hand. 
research priority s.etting efforts which have used the "scor.ing model It type 
approach have often used import/export oriented objectives (criteria) as 
part of their list of considerations. These studies have not attempted to 
develop clear interpretations of these objectives nor a systematic measure 
of the potential impact of research as a means of achieving this type of 
objective. 

The aim of this paper is to provide a systematic interpretation of the 
import substitution and export enhancement types of objectives. Following 
this an assessment is made of possible measures which could be developed to 
indicate to what degree research options might satisfy these objectives. 
These will be compared with measures available for welfare oriented 
objectives and the criteria often used .in "scoring models". A preliminary 
application to Philippine Agriculture is used to illustrate the 
implications of this analysis and highlight some of the conclusions. 
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2.. INTERPRETATION OF IMPORT {EXPORT TARGETED OBJECTIVES 

2..1 Introduction 

Development of a systematically based set of information to assist research 
decision making for any possible objective requires the use of a framework 
which facilitates comparisons between .each alternative o'ojective. An 
economic framework provides such a comparison medium. This .framework also 
makes use of monetary units of measure which facilitate between commodity 
and country comparisons. As such it provides a basis for developing 
measures to indicate whether different research options are likely to 
aC.hieve the objective specified. 

In this section a set of economic environments which .consider different 
import and export situations will be outlined. These are then used to 
develop an interpretation of what import replacement and export enhancement 
objective.s might mean. 

2.2 !..Description of Alternative Import-EJmort Environments 

2.2.1 Introduction 

In any country it is usual to find a range of trading environments for 
different .agricultural commoditie.s. For some commodities the country will 
be a net importer, for others production will exceed domestic con.sumption 
requirements and net exports will occur. With yet other commodities 
transport costs oro.therfactors may make trade unattractive. the country 
will consume all of domestic production and ft'iceswill be determined only 
by domestic pJ::'oduction. and consumption condit ·ons. For traded commoditie~ 
it .is possible that the country'.s share of trade is so small that any 
changes .in domesticcondition.s have a negligible effect all. world prices. 
For otheJ::' commodities this may not apply and changes due to research 
impacts might be expected to affect world prices. The latter may also 
occur if there are research spillover effects to other laJ::'geproducers who 
do provide a significant share of world trade. 

As well as trade in final commodity outputs many countries also import or 
export the inputs used in agricultural production. Thus questions 
regl1rding net import replacement or export enhancement may need to be 
conslde~ed. It is likely that non-traded flnal commodities may also use 
traded ,inputs. Ifso it maybe important to consider research on both 
traded and non-traded commodities when considering these objectives. 

Vith Bucha diversity of possible economic environments it is important to 
highlight the main. characteristics of each environment as a basis for 
protriding a consistent interpretation of import/export targeted objectives. 
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2.2.2 Importer - SmallCountr¥/NoResearch Spillovers 

\lith a small country and no research spillover environment the world and 
domestic price . vi\lbe unaffected by potential research on the commodity 
within the country • 

The situation is illustrated in Figure l. Before research the national 
supply is. represented by So. andnationnl demand byD" The small 
countryas.sumption means tRat the country canpurcha~ all i!llport 
requirements at the . ruling world price plus t.ransport costs,P i • without 
affectj.ng thispr.ice. The world supply facing this country if therefore 
horizontal at price P i and is .shown by S . in Figure 1. w .. w 

........... f' (1) 

Given these supply and demand conditions the without research quantity 
produced. domestically is given as Q 0 and quantity consumed as QdO. 
Imports are therefore QdO ... Q 0 and ttye domestic currency required to 
purchase these imports is Pwi(~dO-QsO)' 

.If research takes place and results in technology which shifts national 
supply to Snl then domestic production will increase to QSlsnd imports 
fall to (QdO-Qsl) .. The change in the domestic cur.rency requIred to 
purchase these imports is given by: 

2.2.3 Exporter - Small CQuntry/NoResearch Spillovers 

Figure. 2 illustrates the situation fora country with net exports prior. to 
research having an· impact .on production. Here SnO is again the 
pre-research national supply. P is the export parl.ty price in the we 

1 Also assumed in these environments is the absence of 
other forms of Government policy interventions 'Which 
distort prices and therefore potenti.ally prevent the 
direct link hetween'Wo.rld and domestic prices. The 
framework can be used to accommodate this environment, 
however, this .1s excluded here to .facilitate simpler 

... • ... ,- - t.... _,,;....__ ...sJ __ .... ___ ~ J.... .t:"p 
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domestic currency andDw is ,the world demand for ,the countries exports. 
Tbis is shown to be perfectly elastic'asexpected for a small country 
situation. 

VlthO, U,',t" " ,r, esea, ,reb, expor,ts ax-e shown t,o ,be (Qso-Qdn>, and the total ,value 
of tbese exports ,in domestic currency terms P (Q -Qd)' ,lfthe 
:impact of reseat;ch causes a shift in, nationalsupplyweto sa 1 fhen dOJnestic 
'production "ill increase toQ I" Tbe change in the valu~ of exports due 
to research measured in domestfc currency is given by: 

••• to • •• • • • •• (2) 

2.2.4. Change from Importer to Exporter Due to Research Small 
Country/No }tesearch Spilloye~s. 

Altbough not likely to be a common environment it ispo~ad.bletbatresearch 
could reduce cOmillodity :productionc,ost$ sufficiently to cbange a country 
fr0111 $ small net importer to a small net exporter. Figur,e 3 illustrates 
,this situation. An important. difference between Figure 3 and Figurel:! 1 and 
2 is the inclusion, of both the wot'ld supply and world demand ,for the' 
co, JIUIl, 'odity. "Thel:!e areperf"e,ctlyelas,ti,c a,t th,e imp 0, ,rtparity pri, Ce "p it 
and the expor.'tparityprice P • respectively. The differenceis!fie 
transportcQst differential whfcfureflects the 'transport cost from the 
nearest source of import supply and ,to the nearest destination of export 
demand facing the cOlllmodity for the country. 

Be£oret;'esearch thecountt7W'8s a net iJIlporter of the commodity with 
imports ,of (QdO .. Q 0) .If research resl.llts in a shift to S 1 the 
country wi+lbegins exporting the commodity. with exports of (Qs~ -Q 1). 
The cbl;mge in foreign exchange flows due to the impact of research loS given 
by: 

•••••• e .••••• (3) 
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IllustratIon of Case of a Change FroIn a Net Importer toa Net 
Exporter Due to Research 
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2.2.5 Importer - Large country and/orResearch Spillovers 

The economic environments illustrated in Figures l to 3 assume that 
,research in the country in question has little potential impact on the 
world price of the commodity. That is. the oUtput change re,sulting from 
theilllpact of research is very small relative to total world production. 
Therears at least two situations when this assumption is unlikely to be 
z:oealistic for ,a, country • First, if the country producers and imports Or 
eXports a eubstantialshare of world production of a commodity. Second, if 
the ,research resultaproduce te,chnologies whiCh, with adaptive research 
effort, are applicable in other countries ,and the combined output of all 
tnesecountriesrepresents asignificsnt share of world output. In eithe,r 
,oJ:' a combination of these circumstances the import or ,export parity price 
facing the country will change due to the impact of re,search.lt is 
important to consider how th!.a may influence the pre-and post-research 
import or export levels of the commodity. 

Figure 4 illustrates a simplified representa,tion of the combined large 
country andresea,rch ,spillover situation. A two country situation !.S used 
with country 1 .as an exporter and country 2 an .importer.. Research is 
assumed to take place in country Zand have spillover effects $fter 
adaptive research tocount.ry 1. Notice in this illustration the unit cost 
reduction due to research (vertical shift in the national supply) is 
smaller in country 1 than in country 2 where the research originated. 
Figure 4 (b)representsasimpllfled world market for this two country 
example. The intersection oft:he excess supply. ESo • and excess demand, 
EDo' gives the equilibrium world price.pwo. In this illustration for 
simplicity transport costs have been ignored. As discussed above this only 
becotlles important is a country switches f.rom an importer to an expor.ter. or 
vice versa. due to the impact of research. 

Figure 4(<::) is equivalent to Figure 1 except for the large country and 
researchspfllover .. ~ssumptions. Comparison ·of areas on these two figures 
gives an indication of the importance of these changes in the economic 
environment. Before research the world price is P vo and country 2 
imports (Qd20-Q 20) of the commodity. Because .of the two country 
illustration we 'iiavet 

(Qd20-QS20' -(QS10-QdlO) .. QtO 

That is, wor.ld trade. QtO' .is equal to imports to country 2 and exports 
from country 1. 

After research, supply in country 2 shifts to Sn21 and therefore excess 
demand in the world market t.oED

1
, Also due to research spillovers the 

supply in country 1 shifts to S and excess world supply to ES1 • The 
research now has potential to res~lt. in a, change in the world price • 
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In. Figure 4 the world price falls from P to P I' Now both the 
vO' w :production and consumption will change in country 2 (and country 1). If 

thepr!ceaxes are JQeasured. in the currency of country 2 then the change in 
the value of imports in country 2 is given by: 

•••••• '. • .. • •• (4) 

For the situation illustrated in Figure. 4 since QtO > Qt it. can be 
seentha,t. 1"12 > o. This will not always be the case. Depend-ing on world 
production and consumption shares. research spillover effects and 
elasticities of supply and demand in different countries research coul.d 
result in increased total values of imports for country 2. 

The Illote diverse natu.re of the economic and research environment 
illustrated in Figure 4 also raises other issues. For ex.ample, as research 
spillovers oocur only after some adaptive research the .. re will be Ii 
dlfference between the time to adoption of research for count.ries 1 and 2. 
Thus the shift from S 10 to S .1 in Figure 4(a) is likely to occur 
several years after the ~upply shf£e- in Figure 4 (0) ..In this case only the 
excess demand. will shift from EDO and EDl during the intermediate 
per.iod.An equilibrium world price between Po and P l will result and 
trade in the commOdity will be given by th~ inters~ction of ESo and 
ED).. Thiswlll.be smaller than Qt:l. The value of imports in counery 2 
will be smaller and therefore the dl.£ference due to research will change .• 
The pattern of th.ese changes over time and the choice of discount rate for 
this typ.e of .obj ective 'become important issu.es. 

2.2.6 Traded Inputs 

The economic environments discussed so far have only considered trade in 
final commodities.. In most econo111ies several inputs used in the 
agricultural sector are traded, often imported. If import replacement is a 
research policy objective then consideration of the value of imported 
inputs used may be requited. Similarly if the commodity is exported but 
uses significant quantities of imported inputs the change in the value of 
thf,lse inputs may be important. The addition of this factor to the 
~nvironm.ent leads to the imp.ortance of several possible complex 
interactions. 

Figure 5 provides an illust;-a.tion of some of the main points. The 
situation depicted is similar to Figure 4(c). The line C20 provides an 
indication of the share of supply costs at each possible commodity price 
which is allocated to imported inputs and the share to domestically 
produced inputs • The area. between S20 and C20 t that is, t abcd I , 

indicates the share of total supply cos1:S allocated to imported inputs 
before research take.s place. that is t when national production is Qs20' 

After rese~rch the supply shift to S21 will be accompanied by a shift of 
the input cost ahare line to C. Ignoring for the moment the 
relationship be.tweenthese shifts, i:.he change in the domestic currency 
value of imported inputs used in production is given by 'abcd' less 



FIGURE 5: 
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IllustratIon of the imported Output. Imported Inputs, Small 
Country and No International ResetJtch Spillovers Case 
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'efgh J'. The change in the domestic cur~eney value of imports associated 
with the commodity due ,to research is then shown by: 

............. (5) 

Whether F i.3> F i1 depends on wbether abcd> efgh. A priori the latter 
need not De the situation. If the "ertieal distance between C~wand 
C21 is the same as between 5

20 
and 8

2 
then .efgh > abcd. However, 

tfiIs would be .an Uli.usual case. It would .require that the technology 
developed by the research would leave the per unit of output use of 
imported inputs at thepre-resea.rch level. The technology would need to 
J:esult in cost savings only in the use of dometically used inputs. This 
situation clearly places restrictive assumptions on substitution 
possibilities between domestic and imported inputs, as well as .the nature 
of the technical chflnge. 

The mo~e likely situation is when the shift from C
20 

to 021 is 
dif,ferent from the shift from S2Q to 5 21 " If the techno~ogy is .factor 
(input) biased then the shift could be eil.lier greater or less, depending on 
the .direction of the bias. If the technology is factor neutral the shift 
from ~.20 to C2~ could. bep~oportions:l to the shift fr.om, 5 20 to .. 
S 1 • HOwever, tCll.S would require that input prices remain unchanged or 
cflange in unison. If for example, imported input prices remain unchanged 
but domestically produced (non-traded) input prices change, then the 
relationship between the two shifts will depend on the relfltionship between 
the input price changes and input substitution possibilities. 

In addition to the size of the shifts in the underlying functions the price 
sensitivity of commodity supply will be. an important determinant of the 
size of the net change in the value of imports associated with a particular 
commodity. Therefore, the elasticity of supply and available estimates of 
it become a crucial factor in determining the level ofachievemerttofan 
import/export targeted objective. 

In summary the po.ssibility, of both traded final Roods and traded inputs 
makes measu ement of how well an import replacement or export enhancement 
objective is likely to be achieved complex. Issues such as factor biased 
technological change becom3 important.. Also simple m~ &.sures of the current 
level.s or values of imports or exports of final products are certain to be 
poor indicators of haw well these objectives are achieved for different 
commodity research options • 

. Non-Traded Output and Traded Inputs 

The possibility of an Anvironment where inputs are traded introduces the 
need .to considernon-I.;raded as well as traded commodities.. Even if the 
output is not t.raded inte.rnationally some of the inputs used in production 
could be. If so it is likely to be important to consider changes in the 
imported value of inputs resulting from research. 
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Figure 6 il1ust'rates the type of env,ironmentthat could result. As in 

FiguJ:"e 5, r~search is shown as a shift from 5~W to 521 in the cOllU!lodity 

supply. Associated with this isa shift .fronlC10 toC21 in the input 

cost share line. Vithoutan import supply (or export demand) t domestic 

price is determined by local supply and demand conditions. 'Without 

research this gives . a price ofP 20. Vith resetlrch this vill fall to 

p 2.1 • OutPUt and domestic cOllsumption increases ,from. Qs20 to Q 21 

(wnich equal Qd20and Qd21 respectively). The change infJie dOlllesEl.c 

.currency value of inputs associated with this commodity is given by: 

Fc1 - abcd - efgh 

Whether F > 0 depends on the range of considerations discussed in 

section 2..ct.6. The factor biased/neutral nature of possible technologies 

resulting from the research, share of imported input costs of total 

production costs and sensitivity of supply and demand to changes in pr.ices 

,are some .of the important determining conciderations. 

2..2..8 Other Considerations 

In each of the environments discusse.d above the e~change rate has been 

assumed t.O be given and implicit:y that it is deterwined in a relatively 

unregulated national environment. In many cases an important reason for 

adoption of .import replacement or export enhancement as an obj ective of 

· research policy is the foreign debt problems of some countries and the 

associated government regulated exchange rates. Foreign debt. usually 

repayable in a major foreign currency. often places pressure on, the 

willingness of governments to allow exchang.e rates to be determined ina 

competitive env:iron~ent. Thus in many cases exchange rates are ,over or 

under-valued, and internationa,l transactions controlled to maintain this 

distortion. Persistent foreign debt and pressures from a distorted 

exchange rate often lead. to a view that further government intervention 'to 

encourage import replacement or export enhancement is war.ranted. tJhi1e 

.- this may be defendable inspecials.ituations, it can be shown that in most 

situations the second round interventions only serve to compound the social 

ve1fare costs of the initial exchange rate manipulations. Although perhaps 

unpalatable in the short run it will usually be preferable to eliminate the 

initial distortions and use social welfare maximization objectives for all 

public .investments. 

A simple small country importer environment can be used to illustrate this 

point. Figure 7 lsthe same as Figure l. where P'wf is the import parity 

price with an .unregulated exchange rate environment. If the Government 

develops a ,regulatory environment that results in an over-valued exchange 

rate then the domest.ic currency import parity price is likely to be 

Pl. Thus impor.ts of the commodity a.re now, if levels are unconstrained 

bJr government policy t avaIlable at a lower domestic currency price. In 

such an. environment domestic production beComes less attractive and 

consumption of imports more attractive. Therefore imports under 

.unregulated conditions of (Qdf-QsfO) will increase to (Qdr-QsrO) 
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with exchange rate controls. Depending on underlying conditions domestic 
currency expenditure on. imports could increase. 

Although an economy wide general equilibrium model is needed to accurately 
represent this environment, it can be seen .fromthis illustration that 
short-term exchan~e rate regulation is almost certain to lead to longer 
term self defeat or the introduction of additional regulation of import 
levels. 

If the export commodity environment of Figure 2 is considered it can be 
sl10wnthat an overvalued exchange rate will .result in a lower domestic 
cllrrency export parity price and therefore a reduction in domestic 
production and therefore export levels. 

The alte.rnativeenviropment of a regulated under-valued exchange rate will 
havt: tl.€ opposite ef.fects. That is. imports will be lower and exports 
higher than in a floating or unregulated exchange rate environment. Of 
course in this situation foreign debt levels and repayments will t if 
written in international currencies. be higher. 

The shift in .supply due to research, that is SnO to S 1t can be 
incorporated as shown in Figure 7. For the small country !do research 
spillover case, although the domestic currency value of imports is reduced, 
the. distortions to consumption still remain. For the illustration used the 
value of imports is still higher than if exchange rate restrictions were 
eliminat.ed. 

2.3 Interpretation of Obiectives 

The systematic discussion of lmport/export targeted objectives using a 
simple supply and demand framework provides a basis for developing a 
.clearer interpretation of this type of research obj ective. This 
clarification is required to fac.ilitate development of measures which can 
be used to lndicate whether different .researchemphasis will achieve this 
type of objective. .Inadditionmeasures derived on this basis can be more 
readily compared with measures associated with other obJectives, for 
example,national welfare maximisation. 

Import. replacement .and/or export enhancement as a research objective is not 
a very specific description. Inspection of Figures 1 through 7 suggests a 
list of possibilities that could be included in these statements. The main 
possibilities inclUde: 

(1) maximisation of the reduction in the gross value of commodity 
imports o.r increases in the gross value of exports due to 
research. This would be measured by Fil • F l' Fcl or 
F i2 depending on the appropriate envix-onment. e 

(ii) maximisation of the reduction in the net value of commodity 
imports or the i~creasein the net value of exports due to 
research. This wot!ld be measured by t for example.F i3 or 
perhaps Fc1 ' 



(iii) 
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maximisation of the net value of total welfare gains due to 
decreased impotts o.rinctessed e~ports. This obj ective wduld be 
measured by., for example t the area 'acn' in Figure S. 

The first two .interpretations of object.ives stem from the discussion of 
Figure $ 1. to 7. The third .possibility requires brief discuusion. 
Mtl.rtitnisation of an area.such as I.acn 'may be viewed as appropriate if it is 
£el.t that it is inadvisable to ignor the level of domestically produced 
resources which .are used in producing 1;, commodity. when making research 
resource allocation decisions. This point maybe clearer if the £0110.wing 
iscoosi4ered. The welfare .of a country is unlikely to be improved by 
prQducing a commodity when the value of inputs used to produce it exceeds 
the value of the output of the final product. In this respect areas such 
as· acn 'in Figure S are the net gainato society from decreased imports 
resulting from research. 

However, the latter int.erpret ~tionof import/export targeted objectives 
seems to beg the quest.ion:wh" only be concerned abo.u.t welfare gains on the 
traded component of product:f m? All welfare gains from r.e$earch appear to 
be a more appropriate objec~ive.If this interpretation is accepted there 
is a strong ca$e .forreverting to anational~elfare objective and measureS 
ofthia.Import/export targeted objectives are best subsumed into this. 

1f,on the other hand, objectives sucb as (i) or (ii) are specified as 
ct'ucialtQresearch policy, it is important to develop measures t.oreflect 
the.se and provide comparisons between them and possible other objectives, 
such as national, or regional welfa.re improvement. It can bE! seen from 
Figures l. to 7 that research emphasis ollsomecommodities will satisfy one 
obj e.ct,ive more than the other. Thus import replacement maximisation may 
require significant sacrifices in national welfare improvement .. 
Information indicat.ingcommoditieswhich satisfy bath objectives could 
prove useful .for assisting de~ision malting. 

3. MEASUREMENT OF IMPORT/EXPORT TARGETED OB3ECTIVES 

3 • .1 Introduction 

"~ Quantitative measures of welfare maximisation and redistribution objectives 
have been developed. by t for example, Davis, Oram and Ryan (1987). These 
are based on environment descriptions similar to those included in figures 
1 to 7.. Similar measures can be developed to facilitate systematic 
comparisons between these objectives and import/ export targeted 
objectives. Estimation of generalised versions of equations (1.) to (5) 
provide thes.emeasures. 

This section provides estimates of these generalised formulae.. A 
comparison with formulae measuring the achievement of national welfare 
orientated objectives is presented. 

3.2 Measures for Import/Export Targeted Research Objectives 

Norton and Davis (1981) have summarized the range of economic environments 
used to develop research evaluation measures. All of these environments 
focused on closedeconolllymodel$. Edwards and Freebairn (1984) extended 
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the .methodology to a traded good environment.. Davis, Oram and Ryan (1987) 
expanded their basic model to include many trading and non trading 
countries and placed more emphasis on the concept of research spillovers 
between countries (regions) and factors such as t.he adopt.ion 
characteristics and difference$ in adaptiv~ and innovative research 
strengths between coutltries (regions). Davis, McKenney and Turnbull (1989) 
have focused attention on the importance of .modelling between region 
research spillovers and have suggested s.ome systematic procedures to co 
this. 

Combined the developments in these studies can represent .most aspects of 
the economic and technical environments included in figures 1 to 7. The 
underlying mod~l used to find measures for national welfare oriented 
oblectives can therefore be used to develop measures for assessing 
import/.export. oriented objectives. To simplify presentation several 
aspects of the previous models will be ignored. These include differences 
in adoption of the technologies and differences in irulovative and.adapti\Te 
research strengths bet\leen countri,es. ForlDulaedeveloped will not include 
time flows and diacout.ting factors. As can be seen from, for example, 
Davis J Oram and Ryan (l987) these parameters can be added with only minor 
adjustments and are no: crucial for highlighting the main points of focus 
in this paper. 

Formulae for several \lfferent measures associated with import/exp~ irt 
targeted Qbjectives are developed below. These include measures of t the 
gross va.lue of current imports or exports; the change in the value of 
comlllodity imports or exports due to research; the change in the value of 
imported inputs due to the impact of £'eoaarch; and the expected gross 
national.bel1efits from research .and their distribution between producers 
and consumers in the country where research takes place. The latter group 
of formulae are taken from prev.ious studies and are repeated he.re using 
consistent terminology to facilitate comparisons. 

3.2.1 Gross Value of Current Imports or Exports 

'l'helllostcommon measure of an import/export objective used in "sc -·:;ing 
model- studies is the gross value of current imports or exports. FrOID most 
of the figures discussed earlier it can be seen that this .can be measured 
as: 

where: 

GVTiO 

Qs!O 

•••...• -••.• (9) 

is the gross value of trade for the commodity .of interest in 
~~ountry t it at pre-research price and output levels. 

is the world price of the commodity under pre-research 
equilibrium cond:ltions. 

is the domestic cOnfJumption of the commodity in country • i' 
.before rese.arch 

is the dom.estic production of the commodity in country 1 i' 
before research. 
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It is readily seen that this II scoring model" type ofmeasur.eof the 
achievement ofimport/expot:t oriented research objectives is not dependent 
on any of the changes in the technical and economic envirol1l!1ent after 
resel!lt;ch has an impact on production. .Inmost countries reasonable 
estiClates of the information required to calculate this measure are 
available. Thisp.r.Qbably explains its regular use .in "scoring model· 
assessments. 

The Change in the Value of Commodity Imports or Exports as a 
Res\\lt of the Impact. of ReseArch 

$quation (4) is the general form ofa measure which indicates the change in 
the value of commodity imports or exports as a result. of research 
uildertakenin a l rticUlar country..It has been shown, in the research 
evaluation literature, to be useful to express these measures in t.erDlS of 
pre-.researchequilibriUm. conditions and res£Arch. impact parAmeters. Davis 
and Bantilan. (1~90) .provide details of the Bubstitutions and term 
X'earrangements required to :provide the following formula: 

where: 

edi 

•••••• '" ... (9) 

lsthe change in the value of trade of the commodity in country 
• i. as a .result of research undeX'taken in country til. 

is the own price e.lasticity of supply for the commodity in 
country -i' 

is the own price elasticity of demand for the commodity in 
country tit 

is the .spillove.r impact of research undertaken in country Ii' on 
prociuctioncosts in country·j' for the year being analysed. 
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As is discussed in detail in Davil?t MCKenney and Turnbull (1989) the 
ult1matec.ost~eduction. kij • in countty' j' is best represented by. 

k,ij ~Ki... Sij 
........... (10) 

where a 

is the potential cost reduction in country t i' from research 
undertaken in that country. 

is the spillover effect 
pr.oductionin country • j , • 

from .research in country 
Also O~Sij~l 

Ii' on 

As they indicate VB .. l.ues. of s.i-l apply togeographicallpolitical h. ou.nd. ar .. ies. 
(countries or regions). Tndse need to be deri\red from homogeneous 
production environment spillovers which are mare closely related to 
researchpossibili.ties. The.reare seve.ral important implications from 
these points, however. these will. no.t be discusf:Jed further here • 

lhe Change in the Value of Imported Inputs as a Result of the 
Impact of Re"earch 

As diseussed in section 2.2.6 the poss.ibility of imparted inputs being \lsed 
in the pt:'oduction of traded (Ot non ... trl1ded) commod:H:.ies adds considerable 
comple.Jtity to model used to evaluate the impact of reaearchon foreign 
e~change earnings. In tbe ill"lstrationusedhere a IJimple model will be 
adopted. It is assumed that theshareofprod,-,ctioncosts spent on 
domestically sourced .inputs ,i.s proportion.: 1 to total .production costs. 
Th!s is the model illustrated .in figureS. Davis and Bantilan (1990) shaw 
tbat it. .isnecessary to adopt a kinked supply estimation procedure similar 
in nature to that used. by Lindner and Jarrett .(1978) to estimate the change 
in theva,lue of imported inputs. 

The formula .used to estimate the change in the value of imported input.sis; 

CVT . .. .J;- ( \-S,)QSlo r (Pio-\i\t) If -y~) +-2M~ (1-'( .:)t- 21< i t '( J 
xi - L 

where; 

CVT xi 

Y ... 
1 

••••••••.• (11) 

is thechatlge in the value of !mportedinputs used in the 
production of the commodity in country ,'i-

is the domestically produced input casts as a share of total 
costs for country Ii' 

is the minimum cast of producing the commodity in country Ii'. 
This is used as the price axis intercept. 

C· . I 't est k.:~ €s..;£ ~ .. j Qf,~Q Kt.i \ .. 
Pwo PWQ £ ~lG$io +E.d.jQclj~ J 

•• 0 ••••••• (12) 
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3.2.4 Change in the ValueQf CommodltyTrade and Imported tnput Use. 

A measure of the change in the value of traded output and input use for 8. 

commodity is given by the sUm of equations (9) and (11), that is, 

CVTi . .. CVT i + CVT • q Xl. 

where: 

••••••• t. (13.) 

is the total change in. the value of traded output. and input use 
for the commodity in cot,mtry tit 

Inspection of the e~panded version of equation (.13) indicates the 
cQtDplex.i,ties which cart be .hlghlighted if some. of the. research policy 
objectives used in scoring models are given closer systematic 
inte.t'pretation. Use of equation ca) lUI a measure of how well research 
might achieve this type ofobjeetive clearly overlooks several complex 
interactions which can take place • Depending on the ec.onomic and. technical 
environment for a commodity it is p.ossible that an important import. may, 
after .research, have higher import values " Thus undertaking research on 
this commodity may be inconsistent with achieving an impot."t/export focused 
objective. 

3.311e1£are Focused ResearchPoliQY Objectives 

1'0 facilitate comparisoo$ it is useful to express the welfa.re ·maximization 
and redistribution objectives used in previous studies in s.imilar 
terminology to that used in this [faper. Davis and Bantilan (199.0) again 
pr.ovide details of these re.arrangements. Tllefollovingcan be used: 

GBi!- k iiQsio + (Qdio - Qpio>2! £~l Qsiok~" 

where.: 

~ (~"lQSj() +~j Qdj~ 

+ ~~ QAto l J! ~·sJQsjo Kij)'2.. 
2. Pwo -C ~(£$iQs.io+'Eaj Qdj~)~ 

+ £~~:~o [kit - '2 ~~i Qsjo (.:l1 12-
~~,) <DJ30T£d~ l\tJJo/J 

••••••••• (14) 

is the gross value of national welf.are gains in country I i 'from 
research undertaken in country Ii'. 
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The. distribution of these .gains to consumers within the country is given 
by: 

Gacli .• Qdi& 2 E. $~t:Qsjo It: ~i 
li L i..sj Q~jo -tE&oQ"j~ 

+ £d.~ tOet\.o .<2 £$j Q$.i~ kij) 'Z-

2-R~o (2(Es..i~o+~~~~ ........ (15) 

where: 

Gse
li is the value of the share of gains from research in country 'i' 

received. by consumers in country 'i' 

Finally the e.quJ.valent measures of the distribution to producers within the 
country is given by: 

GBP i1 -

where 

GBPii 

••••••••• (16) 

is the value of the share of gains from research in country 'l­
received by producers in country'i' 

3.4 Comparison of Ve1fare T~rgeted and Import/Export 
Targeted Objectives 

The formulae developed in equations (9) to 0.6) include several sets of 
complex interaction terms. These make it difficult to make simple 
comparisons. In this section an attempt is made to highlight some 
important differences, however, the full implications will be left to the 
pe.rseverance of the reader. 

Several important points can be readily seen. The use of the current value 
of trade ina commodity asa measure of the achievement of an import/export 
objective is sin~~le and ignors completely the impact of the research on 
production. Inspection of equations (9) and (11) and comparison with 
equa.tion. (8) indicates thatsignificiantly different inferences could 
result for different commodities. 

If production inputs are all domestically produced estimating the change in 
the value of trade due to research requires the same set of data as the 
welfareoriented.objectiv.es used in research evaluation studies. However. 
if imported inputs are used in the production process, additional 
information collection will be required to estimate how research influences 
#thievement of an lmport/exportobjective. 

Table 1 has been developed to provide an indication of how the measures of 
the three alte.rnative research policy obj ective.s compare for a traded 



1'.11.81.& 1: A Comparison of IntCnlaticn Requirements for "ea.urea ot Welfare .and Iaport/ZxportTargeted Objectives - Traded Co I'IUQ oditS..,. 

INFORMATION I PARAMETER 

PIlOOUCTION 
National 
International 
Share to Target Groups 

CONSUMPTION 
National 
International 
Share to Target Groups 

PRICES 

UNIT COST REDUCTION 

SUPPLY F.L~STICITY 
National 
International 

D~n~ ~_~:~lCITY 

Ntltionlll 
International 

RESEARCH SPILLOVER EFFECTS 
National 
International 

SHARE OF IMPORTED INPUTS 
IN COS'ts 

MINIMUM PRODUCTION COST 

INC.REASING 
NA'l'lONAL VE1.FARE 

REQUIREMENT 
LEVEL 

High 
High 
Low 

High 
High 
Low 

H19h 

High 

High 
High 

High 
High 

High 
High 

Low 
Low 

ES'l'lMATE 
SENSITl.VITY 

High 
Low 
:"OW' 

High 
Low 
Low 

Low 

High 

Low 
Low 

Lov 
Low 

High 
Hediul!l 

Low 
Nil 

08JECTIVE 

DISTRIBUTION OF 
NATIONAL VELrARE 

REQUIREMENT 
LEVEL 

:High 
High 
High 

High 
High 
High 

High 

HIgh 

High 
High 

High 
High 

High 
H1gh 

l1ediUIll 
Low 

ESTIHATE 
SENSITIVITY 

H!gh 
Mediu. 
High 

High 
Medium 
High 

Low 

High 

Medium 
H1gh 

Medium 
Higb 

High 
High 

Low 
Nil 

IMPORT/EXPORT 
TARGETED 

REQUIREMENT 
LEVEL 

High 
High 
Low 

HIgh 
High 
La,", 

High 

High 

High 
High 

High 
H1gb 

High 
High 

HIgh 
High 

ESTIMATE 
SENSIT1VITY 

High 
Hediull 
Low 

High 
liedium 
Low 

LoW 

High 

Righ 
High 

H1gh 
High 

High 
High 

High 
Low 



.23 

commodity. A set of simulation experiments were used to provide the 
assessments included in this table. The assessments of sensitivity to 
changes in th~ in£'C'rmatlonorparamete):' should only be regarded as 
indieative As inspection of the formulae reveals there a.re several 
interactl((n effects \lhichmean under special combinations of information 
1ll0.st possible outcomes could apply. The mainconclusiondralm from Table 1 
is that aawe shift. across the table from a national welfare increasing 
objec.tive. to import/export targeted objectives the information requirements 
incrs.&se (although only marginally). However. whatia important is the 
increase in the sensitivity .of measure estimates t.o a larger set of the 
information and parslIlete.rs. For example, the national welfare maximization 
is highly sen!iitive to four of the sixteen sets of information requi.red, 
whereas the import/export targeted objective is highly sensitive to ten of 
theJi,l.. !n additiQnthe latterobjectlve measure is sensit.ive to information 
which is less readily 8;v&ilable and therefore less likely to be accurate. 

Non-traded comntodities will face a different set of information 
requirements and sensitivities. 

4. A PREI.IHIUARY APPLICATION TO PHILIPPINE AGRICULTURE 

4.1 Introduction 

An empi.rical application of any methodology is the best way to highlight 
important features. Decision makers in the Philippine Agricultural 
research system have indicated that import/export oriented objeCT ivesare 
important in making allocation and priority decisions. Tr . .&.B section 
reports the results of a preliminary application of the measures developed 
to twelve agricUltural commodities for the Philippines. The reeults 
presented are preliminary in that they cover a subset of the commodities to 
eventually be analysed and are based on a simpler version of the model t.han 
will be used in the final analysis. The final model will disaggregate the 
Philippines into at least thirteen regions and, the rest of the world into 
a mix of individual ASEAN countries and aggregated other geographical 
regions. In. addition more realistic modeling of research lags and 
strengths vith.in the Philippines will be included as well as different 
adoption possibilities • The objective o.f this appllca.tion is to highlight 
the implic.ations of the anlaysis and provide some preliminary results as a 
stimulas for interaction with research decision makers. 

4.2 Information Used in the Analysis 

Table 2 summarizes the data used with the formulae developed in Section 3. 
A single national Philippine market for each of twelve commodities is 
used. All othe.r countries are aggregated as the rest of the world. 

The data included in table 2 comes from two main sources: 

(i) The Philipp~r.:e national information was talcen from; official 
statistical sources. for example, production and consumption; a range 
of individual studies. for example, supply /demand studies for 
elasticities and detailed .farm cost surveys for minimum production 
costs and domestic input cost shares; and a detailed analysis of 
agricultural production environments to provide aggregated research 
spillover estimates. 



TABLE 2: 

" 

Basic Data Used in The calculation of Export/Import Objective 

Measures and Comparision with National Benefit Objectives. 

Philippines Rice Maize Coconuts Milk Soybeans Banana S~eet Potato Cassava SUgar 

Price 327 148 80 295 244 275 127 69 315 

Production 5303 3486.5 11007 33.3 7.7 3813.9 709 1440 3068 

Consumption 5230.7 3684.3 4310 751.9 25.5 3069.2 709 1440 1316 

Elasticity of Supply 0.33 0.17 0.6 0.2 0 • .32 0.4 0.05 O.S 0.68 

Elasticity of ~...!:1and 0.42 0.4 O.S 1.08 0.1 o.n 0.25 0.2 0.24 

0;'11 Spillover 0.383 0.612 0.654 0.315 0.762 0.599 0.618 0.62 0.604 

Unit Cost Reduction 16.4 5.7 4 14.8 12.2 13.8 4 2.6 15.8 

DQtestic Cost Share 0.8 0.68 0.95 0.8 0.14 0.98 1 0.97 ~.82 

HinimUQ Production Cost 124 110 20 150 216 34 37 lS.71 120 

Rest or World 

Price 327 148 SO 295 244 275 127 69 315 

Prcduction 294575.9 426886.8 36aT1 504440 90121 58307.6 139733 130441 98498 

Ccnsul!1ption 29464B.2 426689 43574 503721.4 90113.2 59052.3 139733 130441 100250 

Elasticity of Supply 0.3 0.4 0.66 0.84 0.4 ~.4 0.5 O.S 0.5 

ilasticity of De!!!and 0.4 0.5 0.9 0.8 0.55 0.4 0.7 0.79 0.51 

Spillover 0.361 0.251 0.641 0.188 0.1:25 0.45 0.324 0.524 0.157 

Coffee Cocoa Cotton 

3120 1965 140 
129 5.2 5.8 

62 5 24.8 
LOS 0.21 0.8 
0.3 O.S 0.29 

0.528 0.874 0.732 
15& 97.5 7 

0.63 0.19 0.61 
442.43 1332.08 151..54 

3120 1965 140 
!'60& 1600 16S;3 
5672 1800.2 16554 
O~73 0.54 1.01 
0.2 0.5 0.9 

0.:!42 0.825 0.229 
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(ii) The rest of the world information is taken from the ACIAR based 
70 r~gion world model data files. This information was 
initially described in Davis, Oram and Ryan (1.987) but has 
since been (and is continually being) expanded to include more 
than 50 agricultural. forestry and fisheries commoditie.8. The 
spillover values are aggregations of detailed estimates based on 
up to seventy different production environments defined 
independently of geographicalboundar.ies • Davis, McKenney and 
Turnbull (1989) provide a summary outline of this process 
applied to forestry. 

4.3 Analytical Results 

For simplicity results are estimated for a single period in time rather 
than discounted over the full period from. research inception to technology 
replacement. Since there are often significant adaptive research lags 
before in.ternational spillovers are transformed into cost reductions • two 
sets Jf analysis were undertaken. The first, summarized in table 3. 
assumes all spillovers have taken place. Therefore maximumexpect.edworld 
price effects will have occurred. The. decond t given in table 4 repref'3ents 
the time period when only domestic production is affected by re.search. If 
the Philippines supplies a significant share of world production and trade, 
as for example is the case \7ith coconuts. then some world price effects 
will occur, if not, a small country traded good situation will apply and 
commodity prices will hardly change .due to the impact of research. 

Comparison of tabletl 3 and 4 illustrates the importance of spillovers to 
the impact estimates for each type of objective. In general. unless tr.ade 
is a major share of total production the national benefits maximization 
objective estimates ~re not greatly affected by the time lag. Since the 
gross value of trade measure is not infl\J.ence.d by research impacts this 
measure remains unchanged in each situation. 

The considerable difference in price effects between the two situations 
means significant changes in the measure estimates far the other two 
obj()ctives.Consumerand producers shares change with. as expec.ted. 
producer shares increasing substantially with reduced world prices 
effects. Measures of the change in the value of trade due to research are 
also sensitive to the price impac.tr.esulting from between country 
spillovers. As .expected SOllle commodities .recording net increases in the 
value of imports or decreases ,tn the value of exports have this situation 
reversed (for example bananas). This results from limited domestic 
consumption increases because of only arnall, if any, price decreases. 

The type of results reported in tables 3 and 4 can be used in many ways to 
suppoz;t research resource allocation decision .making. This paper focuses 
on one .of these possibilities - their use to assist research priority 
sett.ing. 

4.4 A Comparison of Commodity Research Priorities for Alternative 
Research Objectives 

Once quantificat.ionof .DleaSures for each possible objective has been 
comple.ted there are no well developed. methods for transforming them into 
researchpriorit.ies. The approach used by, for ,example. Davis and Ryan 
(1989) is adopted here. .Briefly th.is involves using the information in 



TABLE 3: 

COMMODITY 

Rica 
Haize 
Coconuts 
Milk 
Soybeans 
Banana 
Sweet Potato 
Cassava 
Sugar 
Coffee 
Cocoa 
Cotton 

TABLE 4: 

COMMODITY 

.'Rice 
Maize 
Coconuts 
Milk 
Soybeans 
Banana 
S~eet Potato 
Cassava 
Sugar 
Corree 
Cocoa 
Cotton 

Estlma~es of the Annual Impact of Research for Each Objective -
Model With International Spillovers. 

National Consuler Producer GrOSG Change In Change in Change in 
Benefits Benefits BenefUs Value Trade .Collodity Input 

50670 13459 37211 23642 l"115 6355 7760 
12307 2353 9954 29274 423(; 872 3364 
2152.6 4765 16161 535760 1095 141 954 
1182 1014 lOB 211981 .. 79 -t06. 27 

84 18 67 4343 34 21 13 
29335 9540 1979B 204793 -1210 -1741 477 
1753 292 1461 0 0 0 0 
2325 1661 664 0 60 0 60 

27078 1920 25258 551880 16376 14094 2282 
7768 2649 5119 205920 3636 1669 1966 

436 210 227 393 2SB -64 322 
46 21 2S 2660 34 30 4 

Estimates of the Annual Impact of Research for Each ObjectIve -
Model Without InternatIonal SpIllovers. 

National Consumer Producer Gross Change in Change in Change in 
Benefits Benefits Benefits ValUe Trade COllodity Input 

50938 416 50521 23642 23317 1640B 6909 
1218B 20 12168 29274 5304 2058 3247 
27428 1030 2639B 535760 14214 13539 675 

156 0 ISS 2119B7 56 31 25 
72 . 0 72 4343 36 23 13 

31520 762 30759 204793 11843 11451 392 
1753 292 1461 0 0 0 0 
2325 1661 664 0 60 0 GO 

29229 255 28974 551880 20936 19093 1844 
10546 128 10419 205920 10579 10613 ~34 

445 0 445 393 380 93 287 
30 0 30 2660 26 24 3 
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table 3 (or 4) to calculate research relativities. These research 
relativities are then used to group commodities into high, medium and low 
groupings according to how well the measures indicate they contribute to 
satis.fyingthe particular resea.rch policy objective. 

TableS provides these priority groupings for the model which 2 includes 
international research spillovers (that is, using table 3) 2. Two 
research policy obj ectives are illustrated. Priorities for the 
import/export focused objective are developed using the two alternative 
measures discussed and developed ea.rlier in the paper. The first is based 
on equation (13) and measures the .change in the value of traded output and 
inputs due to the impact of research. The second is the measure commonly 
used in scoring models,that is, the gross value of current trade. 

The results indicate that even for this small subset of important 
commodities significant differences exist in the priority groupings. For 
each objective and even alternative measures for the same objective 
commodities are in different groupings~ 

Tabular comparisons 0.£ this type of information often do not clearly 
demonstrate these differences. Davis and R~ran (1989) suggest a bo;t-diagram 
representation as an effective means of presenting such comparisons to 
decision makers. FigureS provides such a representation for the two 
alternative measures of an import/export focused research policy 
obj ective. Here the change in the value of t.rade priorities ar.e 
represented on the vertl.calsc:ale and gross value of current trade on the 
horizontal scale. High to low are listed from top to bottom for the former 
and from right to left for the latter measure. 

Commodities entered in the left to right upward diagonal are those which 
are given the same priority using e.ither measure. For example, sugat is 
high for both the change in trade values and the gross value of current 
trade. Similarly soybeans are low priority for both. On the other hand, 
milk is low priority for the change in trade but high for the gross value 
measure. The more commodities in off-diagonal boxes the less consistent 
are research priorities determined by either measure. 

In figure S it i.s seen t..'lat only half of the commodities are given similar 
p.riorities usj.ngaltemative measures. On the basis of these results it 
seems reasonable to conclude that care is required in choosing the 
appropriate measure to us.e for a particular resea=ch policy objective .. 
Inappropriate priority information may be generated if an inappropriate! 
measure is chosen. 

The same type of presentation can also be used to compare priorities 
developed for different research policy objectives. Figure 9 includes the 
national welfare maximizing obj ective on the vertical axis and the change 
in value of trade measure of the import/export objective on the horizontal 
axis. 

2Similar tables were developed pr.ior to spillover estimates. 
Since r •• ulti were not lubetantially different they are not 
pres6ntedhere. 



TABLE. 5 

Priority 
Grouping 

High 

Medium 

Low 

,~ 
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Commodity Research Priority Groupings forD!fferent Objectives 
: Philippine Agriculture (Incorporating International Research 
Spillovers) 

Objective 

National Import/Export Targeted 
Benefits 
H~xiJ1liza tion Change in Gross Value 

Value of of Current 
Trade Trade 

Rice Sugar Sugar 
Banana Rice Coconuts 
Sugar Maize Milk 
Coconuts Coffee Coffee 
Maize Banana 
C.of.fee 

Cassava Coconut Maize 
Swee.t Potato Cocoa Rice 
Milk 

Cocoa Cassava Soybeans 
Soybeacs Cotton Cotton 
Cotton Soybeans Cocoa 

Sweet Potato Cassava 
Milk Sweet Potato 
Banana 



FIGURE 8: 

FIGURE 9: 

Change 
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Trade 

Value 
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Inth±s compa.~lson half of the twelve commodities .are alloc.ated to matching 
research priority groupin3s. The remaining set indicate conflicts in 
priorities be.tween oPj ectives. Unless commodities in the diagonal boxes 
are chosen f.or res.earch emphasis .conflicts in achieving research policy 
objectives will occur. .. The information generated by the analysis can 
p.rovide indications o£the opportunity costs likely to be involved. If 
multiple objectives 8,restill conside.red. to be important this information 
cart be used by decision makers in adjudicating on conflict!ngcommodities. 
If necessary weighting prpceduJ;'es can be de.velopedto develop compromise 
pJ;'iority groupings. 

5. conCLuSIONS 

This paper has attempted to develop a more systematic disc:ussion ofa 
commoillyexpressedagricultural J;'esearch policy objective. The objective 
is usually stated as import replacement and/or export enhancement. 
Existing literat\lre ha.s not cu.scp.ssedthisobj ective in any detail and has 
not attempted to deve.lopquantitatlve JlleaSures for use in assessing whether 
research options are likely to achieve this type of obj~ctive. 

Several impottant conclusipns can be drawn £romthe discussion. First it 
has been shown that a clearer spe.cificatian of these types.of pbjectives is 
requited. This specification neet;is toinclud~ assessments of such fact.ors 
as whether only trade !ntnefinal commodity is relevant prshouldtraded 
inputs also be included? Al~Hl' shoul-dany conslderatiQnbegJ.vento the 
domestic resources used in the production of the commodity? A research 
strategy which ignoJ;'estheopportuflity c.os.t 0.£ domestically produced inputs 
Qr resout'cesr;nay not provide the highest level of nat.ional welfare. 

A set o.f alternative quantitativemea9ures were developedfo.r asseBsing hO\J 

-.,e11 research on a. particular c~\mmodity is likely to contribute to this 
import/expott focusedobj ective. The first W8S the measure cOlllmonlyused 
by 'scoz;ingmodel lt style priority asseSSJl1ents. The second was derived from 
tbe interpretation of this objective developed in this paper. 

A prelimina.ry empirical application to Fh!lippine Agriculture reveals scope 
for significartt conf.licts in the research pr.iaritygroupingsof commodities 
usinge.ither measure .It is concluded that if indeed ,it can be shnwn that 
such an objective is appropriate for research policy then the change in 
value oft.rade dueta research impact.s is the preferred measure to use. 

A comparison between. an imp0J;'tlexportobjective .and a national welfare 
gains ;naximization objective indicated that conflicts in resultant 
commodit,research p.rioritygroupings are likely to exist. Care is 
required in adQptJ,ng these objectives toensut'e opportunity costs are in 
the$ocial interest. 
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