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Abstract

governments sxmp]y max--xmxze social chme We shaw t.hat there are always gams from
research even. 1f govemmen{s maxnntze socxal mcome sub)ect to a farm mcome goal Our

empmcal ev;dence and that the 1d‘eal notmanve mﬁdel sheufd mciude endogtnous farm mCome
levels as well.
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support programis rediice ‘the ‘sociul benefits ‘from public investmenits in*agricaltural research
(Murphy, Furtan and Schimitz; Chambers and Lopez). Murphy, Furtan atd Schimitz (MES)
formially calculate the conditions under which the "no-gains-from-research-point” (NGFRP) is

achieved foran-exportér-employing export siibsidigs:* Cliambers and Lopez do-likéwise for an

refum o pnbﬁhéﬂagrwulm-rali:research» -‘mves"ﬂnémsare*not -only fower but also tan be easily

negative with comniodity policy.%

- The policy implications derived from these papers aré very significant. MFES and
Chambets and Lopez question both the validity of past studies showing high returns to public
research expenditures and why governifients contiftie to- invest in agricultural research. MFS
(p+ 162) question the returns to reseéarch:

"Why . C‘m‘itmue mvestmg i agticulturdl ‘résedrch ... i the ‘major ‘impact i§ ...
addxtronal export subs1dles‘7 Are the results from past studxes showxng unpnessxve neturns
0. research still vahid?" - RO
Chambers and Lopez (p: 74) argue further:
. [E]ven.as:it-was argued: that.public-agricultural investment was too Iow, the world
thnessed chronic overproduction of these protected agricultural commodities. .
-[Algricuitural programs will indice 4 regative social tate ‘of teturn to-public mvestment
. [Clurrent public investment levels in agriculture will be too high rather than too

Iow. L

This paper critically evaluates the ‘main thesis of this NGFRP literature and comes to a

! Helpful comments by participants in seminars at Berkeley and Davis are greatly appreciated.

2 The idea that commodity policy affects benefits to agricultural research expenditures is not new. For an
excellent synthesis and overview of this literature, see Alston, Edwards and Freebairn.



under two alternative assumptions regarding the motive-of .government: (1) maximize national

income subject to a. falm Jincome.-constraint...We show that in most circumstances there-are

always "gross: benefits)--fmm pubhe 1esearc gggxpe.ndimre;g withapr-ice,rsupgqg;gi;ziggggxd;.lesst:qgsgt;[;g o

income that price supports cannot negate the benefits of public research expenditures. We argue

that the NGFRP literature emphasizes the 'cffe;c};s,gf,pria&s_uppdms -on the benefits from research

to calculate the so;;.xalr- bem;fxt;s (costs) of each policy on r.hm«-qun Gne should therefore

attribute the soctal costs of price supports to the commodity -policy-itselfand mot to ‘the public

research. mvesmnent,..The nnphcaﬁon is that there is aIways gams 10 research

be misleading. For example, Schultz (p 586) states:

"Western Europe and Japan overprice farm products, and as a consequence the-economic
value of research is thereby overvalued. The high internal price of rice in Japan is a
misleading indicator of the real value the research adds to income”



not. observe pnce pol cy in the, first place Tﬁ;ﬂqq;ma@y;e;guegtjg‘m posed in }:l;‘eNNGFRP

Thxs paper develo‘ s these two pecttves on analyzmg the 1m 1»'catmns of the th

p()h:mes ef pnce sup

evaluates the lOgIC of fhe NGFRP hterature and ralses scveral 1ssnes regardmg the pertmence

orts dnd - ubhc rese ch expendltures as fallows th rnext sectmn closely

3 On the ccmtrary, we arg,ne that it is better to quesnon the contmuanon of pnce supports than to guestion the
existence of research expendxtures There is a possibility of overvaluation of research benefits if the existence of

priceé suppotts is 1gn0red in the ana]ysrs But this does not alter our conclusion that theré is always gains from
research.

PR SISO

ABEASA "




We mnciude that analyzmg tlm effects of one pcyhcy (eg, research) while keej g '???’

poiicy fixed (eg, price supports) generates"rrﬁs]eading policy condusions and hence is an

A TN ,,“” DAL ST

suiﬁﬁbrt P with expon subsidies. Research expenditures cause the supply curve S, to pwot 10

S,. Thjs example is taken from MFS but we make s&veral assumpfions to keep the analysis



-~
3

N

Yerthér’ the- pnce suppert ‘of research expendlmres) and (2) there are no effects of the prxee

assumptions detract from the objéctives of this paper but mierely represent specifié’aﬁénientaﬁons

of the-analysis.* *~ *

- With Ttespect to Figdre~1; Alston, Edwards 4dnd Fréeb

benefits from research before price supports }(area &) and &

< =, or > 0 (see column 6 of Table 1°in Alston, Edwards #nd Freebalm) 5o

The papers by MFS and Chambers and Lopez go one step fufther and détermine whether

or not this net social loss in research bCIIEfltS (area’d - d in F"“ g jI),isivgfeatér than the §6c:ifél

beneﬁts of research before. pnce supports are even mtmduced (area a)'.”' Tlus literature of how

that the prwe Support’is gzven Thls approach is illustrated in section [A] of Table 1. W;th' :

research expendltures equal ta Zem producer surplus is area g + e in Figure 1 whﬂrz the cost

of the;,‘_) \gg,v}sugpot_t ch}m, e:gpo‘rt, subsidy to.consumers/taxpayers is area e + b. In_,trodu:emg

research cxpendxtures causes the supply curve to pivot to §,, rcsultmg n an increase in proctucer

®. 79) thar the “terms of trade ¢
growth" i usmany trife 50 we absiract from the terms of trade effj
analysis in showing the logic of outr arguments.

SIn very spemﬁc cxrcumstances it is possible for. pmce suppons to have a pasmve effect on the beneﬁts from
research. In practical terms, however, most of the majur price support schemes in U S agneulmre for the. major
field crops, dairy and sugar sectors cortespond to the ¢ where Pprice. interventions in, fayor of fafmers tend to
decrease the social benefits from research. Consequeritly, there is an emphasm on the "Hio- gams rather than the

"enhanced-gains” from research.
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analysis. - However, .such a-determination’ is “unsatisfactory because bothpubhcp@limesare
observed simultaneously-in the past six decades and §o must:now be analyzed jointly rathier than
recursively in-either ex:post-or ex ante analysis.®

,,,,,,,,, .. Another-possible way of getting out 6f this logjam is to evaluate the welfare effects of

hath po&mxes jomt.ly Producer surplus with-neither research expenditures nor price SUppOTts is

research expenditures are socially béneficial. However, such an analysis does not inform public
policy makers as to the source of the~cti)'5§ts/’5én€ﬁt§ from each policy type, rendering this
approach to be inadequate as well.! e R— :

We argue that, under the assumption of governrients” maximizing social income, the only

possible way to analyze the welfare effects «of price supports and research expenditures is to

evaluate the social costs (benefits)-of each peheyassummg the-other policy is set‘at its level that

jisting be recbﬂcﬂed wnh how econorists” should aduse some: other polxcy maker who is demdmg on pnce suppo'ls
(and-apparently has o comro} over research policy).

10.Other: pQSS-lb-lB‘approaches were cansidered like the average or the difference in the net social costs bétﬁizeen
[A] and [B] in Table 1. However, neither approach was found to be satisfactory. a

7



chditures generates a‘net:social 1oss-of aread.

ify. the root cause of the deadweight costs.. Tt:is. the impleméntation of

" Chainbers and Lopez appedl to papers by Bhagwm and Johnson on mmxsenmg growth. A teduction in
ial ihecon i geno hin 1 gwati-Johnson, medels: . Exegenaus growthi is-a& key
i hteramre c&mparecl 10 that Gf

pohcv dtstomon not the levcl of the pubhc good research expendtture as 1mphed by Lhe \IGFRP hterature See

also Alston and Martin for a different critique of Chambers and Lopez’ self- proclaxmed link-to the: Bh&gwat;-l@hnson
literature on immiserizing growth. .



‘of research(unlike'the NGFRP literature), 7 =

benefits of research to be the upper'shaded area assiniing (iricorréctly) that the ‘observed market
price P, is the competitive market equilibrium price (and that the supply curveis S,y understates

thesocial gainsto résearch (which shotild ‘be ‘propetly ‘meastired’ as the lower shaded aré in

Figgre 2" at the unobserved competitive: equilibrititii price’ 3
however, there ‘are always ‘social gains 1o reséirch and the éxistenice of price supports cannot

 negate theim. * The implications for public policy anialysis’ s that sociéty always gains from

“ does not recognize that price supports exist. But the returns to research cannot be negative.

"The discussion so far in this paper and in the NGFRP literature assumes that the
government’s objective is to maximize social income. However, the fixed price support policy

itself generating deadweight costs, is inconsistent with this government objective.”’ Research

expenditures and pnce supports are policies being implemented by the same polity. The

discussion in the previous section and in the NGFRP literature contains, therefore, a fundamental

inconsistency in applying the nermative criterion of maximizing social welfare to the

12 This non-universal aspect of Ruttan’s and Schuliz’ over versus under-valuation of research benefits with price
supportts is different than the non-universatity of Alston, Edwards and Freebaim’s column 6 in their Table 1. For
each case in Figure 1 and 2 of this paper, Alston, Edwards and Freebairn have a negative sign in column 6 of their
Table 1.

2 Only in very special cifcamstances can contmodity policy increase the social benefits from research (see
column 6 of Alston, Edwards and Freebairn). Hence, commodity policy generalfly involves deadweight ¢osts.

9




determination of research policy, while maintaining a govemm&nt'p’o-[icj;:;afﬁiajiﬁi;@e:jgst}pﬁgrtgﬁ'%_\" :

f does not. fulfill this criterion, . Analyzing.two public policies, eachwith:a different

expenditures and :decrease social welfare using . price .supports.:. .In order to avoid this

incdn‘sistenqy . we. develop a model in which governments use both: research and commodity

(1) P = PSP, 7).  CS=CS(P, 7  and T=T® 7

ut increasing research (GARB)is 1l

“ What we are Jin effect arguing is that the calculation .of a NGFRP only makes sense if one assumes the

government is maximizing income subject 10 a farm income goal,

10
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excess supply curve (to ES;). If the domestic price support is maintained at P\, then producer
surplus increases by area GIML. The price support is therefore reduced to P, in order to

maintain the farm income goal of PS* (now area IHM) Domestic broduction is unchanged at

Pivotal supply shift

As before, the lower support price P*, maintains producer suxplus PS* now equal to Area

T ARAAAREN
A SOOI

JHL in panel (a) of Figure 4. The pivotal shift in the supply eurve results in an increase in

production even though the support price has declined. Domestic consumption increases too so

AT AN N ey T

'3 MFS argue that researchers generally support the finding that supply curves exhibit parallel shifts in response
10 technical change,
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supply increase. If the domestic demarnd function is sufficiently elastic relative.io.the domestic

supply function, then exports will decline. A decline in export volume would also reduce the

per umt export sub$eidy, in’ which case total raxpcri' subsidies would uﬁ_itmbrguqusly det:Ime

casé and again the NGERP does ot exist.

< However, GARB is possibly negative only when the increasé in output is greater than th
ort volume increases from

inig in the

defisnd finetions as:° - 0

Ga) So(P) = Q(P) = (P - P

where o, B.and y a te.values of the slopes of the inverse supply, demand and excess

demand curves, r}es;ie.cfii}élf While P*, P* and P* are the intercepts on the vertical axxs ferthese

same functions. The specific welfare measures can be written as:

o) CS=@-PYE

@b) PS'= (P' - P2

(4c) T = (P - P*}P* - P")/y

12



to the farm mcome cc)nstramt it Tollows that dPS/dr = 0. Thxs nnphes

4) dP/dr = - 6(P' - P2«

where 6 = da/dr. Therefore,

(6a) Qs/d'r = S(P‘ - P‘“)/’ZQ2 N

@) afm= e

wn:h rescarch expendxtures Condmon (6c) shows that expon volume increases if the demand

curve 18 steeper than the supply curve, i. e 1f the absolute value of the demand curve slope (1/6)

affects fhe world prnce

(7 dPY/dr = -ydQdr = - (y820)(P - P [(1/e) - (1/B)]-

Equation (7) shows that the world price will decline only if ‘eXpdﬁ'vélﬁinestlini):re'ase'u. Clearly
the decline in world prices will be larger with more inelastic demand curves (both déineétic and
foreign) and a more elastic supply curve.

The effect of research on the per unit export subsidy is:

(8)  d(P-P*)ydr = (v6/2e)(P* - P7) [(1/a) - (1/B) - (L/)]

13
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‘ 'é;y)] > 0. Anincrease

melasﬁc domestlc and foreign demand curve. WS' nj ffee;s),;{otal,

export subsidies:

O dVdr = (672a)(P - P){(P* - P") [(V) - (1/B) - (1/y)] + (P'- P*)  [(Ve)- (1/B)]}

s P B0

(10)  dT/dr >0 .if

export sub51d1es mcrease However, total export submdy costs can e}ther mcrease or. decrease
lwhen expox‘t volumes increase and the per unit expon subs:dy ﬁechnes Notlce however that Ehe
reverse 1s net poss;ble

mthe MFS o

bsxdy costs incréase the incré’éﬁ‘

analysrs The increase m exports m our analysm 18 Iess than that in MFS because the reducnon(

(11) dTMFS)tdr = (8/¢) [(P* - P*) + (P - PV)]

where T(MFS) is total export subsidy costs in the MFS framework. Condition (11) indicates

14



crédsed: Total'éxport subsidies aftér

To evaluate the total social welfare effects (i.e. GARB), one needs to include the éffects on
domestic consumer and producer income. In‘our framework, producer surplus is unaffected

while consumer surplus increases by area EFKJ as prices fall and consumption increases:

bsidies exceeds the

incrgase in consumer surplus. ) Usmg gQ)Nand (12) and ckenoting the .absolut;e %fa;yxcs of the

elasticities of domestic demand, domestic supply, and foreign excess demand functions by“eD\,

e, and e®, respectively, it follows that:

13y G T

where z = QT is ﬁihé—‘iséliif’%ﬁfﬁéiend? fatio and NRP =P - P*)/P" is the riominal rate of

Protection. * This indicates that GARB <0'is possible in our framework if the domiestic supply

elisticity is large ‘Compared t both dethand élasticities: GARB'is more Tikely negative wheii the

seif-Sufficiency ratio is larget because the impact on domestic Constier surplus is relatively 1e&s

welfate) bt producer surphus iricreases (by area GIL ini panel (ay of Figure 4). It follows that”

15




..[W]e show why producers are likely to support?'R&D activities :since proféction shifts
the neganve effects via export subsidies to taxpayers. It is generally true that produe&r

¢or .demand) high Jevels of R&D. expcndztures” Data presented 8128 de Gorter, leson and:

,,,,,,,,,,,,,,,,,,,

in public research is much hlgher in the crop sectors (i.e. wheat) with high price supports than

in the livestock sectors (i.e. bect) with 10w prlce SUpPPOTts. Furthﬁrmore de Gorter and

16
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to the: inelastic demand sectors such 4s sugarrmlk ‘ricé‘and wheat. Tagetﬁer, this e&'i’déﬁge

and Freebaxrn MP ; Chambers and Lopez) Indeed thxs hteramre not only questlons the

conveﬂtlon_-alr W1sdom that govemments underinvest in agrrcul_mrall‘”rg:‘g@grg:h ‘but also questions

research effc—fts i‘n [ﬁé 'ﬁ‘rsf place. The soci’a] benefits may ﬁl,f)e)‘“ne'gaytive, léad@g MES (p. 162),

for example to argue why contmue mve ing in research?... and Chambers and Lopez .

74) to state " rWLII be mo hlgh rather than too

low..." The analyms m thls paper amvcs at a SIgmﬂcantIy d;fferent conclusion. Under the

ZSSUHIPUGH of gavemments maxnnmng soc131 mcome, we fmd;that pnce Supports cannot negate

thc beneﬁts from research _‘Thjs: is because the NGFRP hteramre axbxtranly evakuatcs the effects

of commodny pohcy gweﬂ research and not vice-versa (see Table 1)

7 We go on fto argue that a NGFRP calculatlon makes sense only m a model of

govemments maxumzmg socml we}fare SUbjECt to a farm mcome constramt The observed

evatuating its efficacy. The results ;n@xcgtc,that_‘ the NGF:R_P QOes not exist for papallel shifts in
the supply curve and are far less likely for pivotal supply curve shifts than in the MFS analysis.

Furthermore, the GARB is higher in those cases than that in MFS. These results are particularly

17

A A A VAR AR S SO AR

R D Ao



of:,thg 91995{@1;5';9? government. We also indicate. that the. prechcn@ns made by MFS on ‘which

insist on such a ban if price supports protect Brm mccyme" ‘

“Thé teason is that consumer/ taxpayer costs of the price supports increase such that it may

be necessary to reduce the price support level. This may reduce farm income, partlcularly if

18



s -are- adjusted downwards with

the miilk price farmu}a baSed on costs of - praﬁucﬂen and/or taxpayer costs Farmers are alse

to the realities facing pollcy—makers Are social benefits from pubhc research expend:mres with

price supports in agriculture even hlgher w1th endogenons farm mcome goals ‘thereby rendering

' The literature on endogenous economic policy has also recently recognized that governments employ both
redistributive and growth prometing policies in tandem. *For example; see the excellent papeér by Alesina and Perotti
who argue that distributive policies targeted to reduce income inequality allow governments to expand growth
promoting public investments.

19
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[A] "Thé‘sains from Agficultural Reseaxcﬁ‘under Distorted Trade"

Price Support.

(1) Researcli expenditures = 0

producer surplus = g + e (see Fig. 1)
consumer/taxpayer Cost = e + b

(2y Héﬁégééﬂneipéﬁditur%é >0

producet surplus = ¢ 4'g +a+b + ¢

fbeénsuﬁéffiggpaygﬁtcds%;= e +b+ ¢ + d

NET EFFECT OF RESEARCH EXFENDITURES (PRIGE SUPFORT GIVEN):-
change in producer surplus = a + b + ¢c > 0

change in consumer/taxpayer cost = ¢ + d > 0

net change in social welfare = a4+ b - d >,=< 0

“[B) "T@é Costs ftoﬁfbﬁétorted‘T:Q@é’ﬁn&efﬁggr

Rasearch Expenditures Gi??“
(i} Price supportu;nb
| prod&éég‘éﬁiplus = g + a

consumer/taxpayer cost = 0

(2) Price Support > 0
producer surplus = &€ + g + a + b + ¢
consumer/taxpayer cost = e + b + ¢ + d

NET EFFECT OF PRICE SUPPORT (RESEARCH EXPENDITURES GIVEN):
change in producer surplus = e + b + ¢ > 0
éhange iﬁ consﬁ;éf/taxpaye;mcost>~ e +'g.+ e + d >0

net change in social welfare = - d < 0
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