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Abstract

- This paper develops a political economy: framg
causmg underinvestment in public research expen tures Governments are unable to
fully compensate for unequal income distribution effects of research because of either
their inability to make credible commitments or of deadweight costs associated with
compensation.



undeérinivestmenit in’ pubhc ‘research expenditures for agrlculture “world-wide (Ruttan Schultz

Huﬂ‘man and EVéﬁédﬁj Sé’vél?él‘ éxpfﬁﬁﬁﬁon%"ha\%é beéﬁ{bii’t f’orward ihélu&ing iﬁiﬁéxféct'iﬂféfhiaﬁon

pohmes (Murphy, Furtan and Sclmntz) v
' This' paper develops a pahtical ecanomv framework that deterrhinés the poht;cal ‘Factors

causmg the apparent uniderinvestment in pubhc research expendltures in agncul‘fure A key

private optimum level of the public goed investment. Each group may have a very different

optimum, for public research, 'I‘akmg agr;cultm‘e as.an example, inelastic demand and elastic supply

undennvestment, unless governments can ﬁ'xkly compensate the group beneﬁ‘ting less.  Full
compensation will generally be impossible because of either the inability of governments to make

credible commitments or of deadweight costs associated with the compensation.

! The exeeilem survey in USDA (1995) also argues that studies may ignore prlvaﬂ: research, lags in the effects of
research, and potential environmental and health effects.



The paper is orgamzed as followsA We ﬁrst present a sxmple dynamlc model w1th both

research and redxstributwe pahcy endogenous After detenmmng the socza! opnmum of a social

“The Model
i Conisidér an ecoriomy with two seétors? agricilture (sector A) and m&ustry (sector B). All

- individuals in the ‘economy are’ assumed to Have identical preferences, the ‘same two-period time

‘horizon, and pérfect fmesxght The problém facing éach individual is'to midxiniize a utlhty fiinetion

VTI - R S TN

0 vi=338""Uw)

for individual I = A,B and time period T = 1,2. 8 is the discount factor, y, represents net income of
mdzv;dual iat time t and U(y]) is the (indirect) utility i derived ﬁom ¥, . Each sector has one

representatwe mdmdual with a pre-policy endowrent income -y!, which-cannot be transferred



betwéen ‘petiods, The ‘government has “two policy instiuments affécting both “the level and
distribution of income in the economy: publi¢ reseafch investments in-agriculture and redistribution
(through commodity policy or lump-sum transfers). _ k

Deﬁne aggregate pubhc research at ume t expenditures by 1, The cost of rmsmg taxes to

finance research is shared eqnally between sectors and we_assume. 1o deadwexght costs (or excess

burden) of taxation. Beneﬁts from resea:ch can only materzahze in the next penod (one penod after
the investment is made) and there are no mvestments prior to period 1.
Redrstnbutmn of income between mdustry and agriculture through prlceeupports export

subsidies or trade bamers involve deadweight costs. Denote the redistributive- pehzey m,pen‘od t by

Further. r Hry is the ‘dggregate riet mcome transfer for. sector i resulting from pohcy 7,5 With

B
o (O) = (). Deﬁne r"(r ) r, and rﬂ (r, )- ~F, c(r ), where c(.) represents the deadwexght costs of
the puilcy. Hence, policy r, represents Sh}i ‘net transfer to a;grie}lezu%re._ A positive r, means
agriculture is subsidized by industry as is so commonly observed in industrial countries.
Furthermore, assume that 8¢ /dr, > 0for r, >0,8c/ dr, <0 for r, <0,8°c/dr? >0 and &c/br,(0)
=0,

Sector i's net income in péﬁod t can be summarized by:
R1 ¥y =y +B )=,/ 2)+r

where the second term in the right-hand 31de represents the xmpact of research on i's income in the

previous penod Incnme generated by publzc research is defined by the research prcciucuon function

combination will depend on the’ objeetwe function of the govemment and the constrainits facmg it.

2 Pe Gorter and Zilberman show that the relative values of B! (one of which can be negative) depend on the elasticity of
supply and demand and on the effects of research on agriculture's cost structure. For example, a large cost reduction in
agriculture due to research with an inelastic demand could have consumets benefiting more ‘than farmers.



’funcnon We assnme ‘that the social planner can use lump-sum transfers to redlsmbute income, and

can credibly cormmt to future pohctes The social plafmer prohlem is glven by

41 TLOM=ULE)

{1 B ( ) =Uy, (")

[6] e UL -RULEDBLEN
"Vif"‘f’" TG -G 76D
: whcre : 5[/ /ﬁyl,Vf ;_aV /51: andf 5f/5"7:.

ogtimum Wlll h&ve ﬁxIl compensanon with unequal dlstnbunanal effects af research:

endowmem mcome dtffersnces and by redlsmbuﬂonal effects of xesearch mvestmenfs (Swumen and de Gorter 1995&)
However, this complication does not change the main conclusions of this paper.



research. investment level is between the preferred investment levels-of each sector. Only in the

special case-where both sectors benefit equally from research (B = B *¥ -will each grotip’s préferred

investment level coincide with the social optimum (using:[4], [5] and [6]): -
[7] Ul'y(T;n)zsUl;y(Tr)ﬁ (ﬁc?,)

The Political Optimum

endogenws pubhc research mvestmem‘ i3 addﬁmn to thi redistributive- pohcy 4 ,;”I':“he political
support pohtmans receive from citizens depends on how each policy affects the economic welfare of
individuals in each group. Citizens increase their political support if they benefit from the policies
and reduce support otherwise. Formally, individual political support at time t, S/, is)assumed tobea

strictly concave and increasing function 70}'111‘& policy induced change in welfare :
(8] S8 =S (rs1,)-V'(0,0)]

The functions S'(.), U’(.), and therefore V'(.), are continuous, at least twice continuously
differentiable, strictly increasing and strictly concave. An impﬁﬁ;ﬁf advantage of this specification
(E}-l) voting models (Mueﬂer Coughhn) and of multxple pchcy problems (Mayer and sz.man)

In order to stay in power, politicians need to obtain a minimum level of political support.
This depends critically on political institutions that determine the rules of the game for political
decision-making. Under autocratic political institutions, such as dictatorships, political support from
a large part of the constituency may not be needed to stay in power. In general, a more democratic

society has more competition between politicians, resulting in politicians giving consideration to the

4 For an application of this model in analyzing redistributive policies only in agriculture, see Swinnen (1994).



-impact on-political support-from their: constituency. - Under perfect .competition, politicians will

choose the palicy combination {r,",t}} that maximizes political support in' order to stay in power.

For our model, this implies ‘the following-decision problem for. pelii:ti‘eiaris attime t:

[9] max S/ (.t )+8’.t,).

{r.}

research. :r} pertod 2 Ty 0,(;: : :'c ’")

SEY U() (1+¢,(n*)

LSty U{j,(rl*)
,,,,, tn] S{f(‘[l*)__ i Ua;,('f *) 2§U (1: *}ﬁ f(r *) o

Fa ™ USe-22ULE DB Y

and for pefiod 2¢

s; /rz ) tfzy(rm A

n2

3

where S’ .y S /51[?17';(13 T V’EQ,O)] H

essence of these features we assume that agents have perfect mfﬂrmanon on iffeentives, costs and beneﬁts Even :f
different institutions are involved in the decision-making, those institations do not act independently -of one-another as
they take-each others actions intoaccount. Our specification. is a-¢implified way of modeling this.



- Distribution of Research ?Beii.eﬁt's’ R

" .. The political optimal policies will depend:critically on the distribution of research benefits.

Propositmn 1 If tke dzstrzbutzon of research benef Is is equal ( B 4= B ) then support maxzmzzmg

governments will choose the social optimal research investment (1, = 1), independent of
credibility constraints or deadweight costs. ’ i ‘ = - :

proot seapendi

There is no -incentive for:the. gevemment:»'towredi:stribute/iincé)mes »~€reea1»la«that~.each~* ‘seec’eor

shares equaily in financmg the pubhc good. mvestment and that pre«pohcv endoment incomes are

When research beneﬁts are unequally dxsmbuted between groups (for example when

industry- benefits?m‘ore from research than agzieulture beeausc-of declin-ing fﬁod"prices. induced by

agriculture’s preferred level (beca-use both sectors support that). Furthermore, the government will
never mvest more than lndustry s preferred level because it would support frorii both sectors. Thus

. the polmcal opttmum rt wﬂ} be befween each seaters opumum (as m the soaal pIanner s gase).

Jindicated by ccmdltlon 11 ]

‘ Nom:e, however that governments use: mcome transfers to. compensate the sector that

bene:ﬁts less. (ar loses) from the pubhc good mvestment When B‘A ﬁ , marginal support Ievels

will be aff,e:c,ted,byj al;l/ poh-,cms,_ C)or;ysequemly},‘ as fhe ratio qf margmai pq;m.qai ‘s‘p,pport if:&,’@;ls adjust
with changing investment (in condition [11]),.it will-also affect the optimal redistribution levels. In

this case, it would imply that S;,‘ / Sf >1 as agriculture is benefiting less from re;_s;eamh than



i-ndustry. Condition [10] implies that the government transfers income to agriculture in- this' case

Government Credibility and Deadweight Costs
To illustrate how government credibility affects the outcome, consider the equilibrium if the
support maximizing government could credibly commit to implement policies in the next period.

< The eeﬂdmoﬁ for-optimal redistribution in pamrd 2 r:, sbecomes: e

Proposition 2: - If support maximizing governments can credibly commit on future compensation for
unequal distribution of research benefits and if compensation does not induce deadwezght costs then
the politically optimal research investment will be the socral optimuni.

Proof: see appendix.

In the abserice of deadwexght costs, suppc}rt maxzmlzmg govemments will ffxlly cowpensate
for “aily une(}ual distributional effects of r"s’e'arch ‘benefits in the period théy" occur:
r, =B f (ri)-.‘.;}?f?f(éffa’) Y2, which imiplies that post-policy incomes are equal: yi'(r, )= p7 (1, ).

H is imp@rtant that'tﬁis ﬁliure 1coﬁipérrsati:6ﬁ’ is guaraﬁteed *(hecaiise we have ‘éissume’d that

research investmént decreases as compensation paymeﬁts iticrease. Tn terms of Gondition [11], this
‘implies that S /S adjusts so that S,%= S? -at'the political equilibrium; resulting in'equal incomes

and the social optimal level of the public research investment.



If the government cannot credibly commit to full compensation in: the:futare; then the

outcome is charactenzed by condltmns [10] {1 1} [12] Notxce that condman [12] Imphes that the

‘ Therefore the margmal support }eveis will not be a‘ffected by r, , but b} r2 only As a conseqnence,

the government wxll only parnaﬂy compensate agnculture6 Wxth negatwe Impacts on mcome

bavmg a larger rmpaet an pahtxcal suppon than an ethal increase in mcame the reductmn in

p’ﬁhtx‘c‘al suppert of the taxed mdustry wﬂi mcreasmgly offset the mcr?k .

m;pahhcal SUf port by

zxng agncultur& The eq ~er mmt wﬂl be reached*’ before mcomes are equalv

v )< Yy (r ) The reason why fu f~<;0mpensat10n resulted Wxth cred}ble c@mmxtmgnts was’ “that

gowemment second pcnod income transfers are fully endogenous thh credlble comm;tments but

not without them. Full compensation will always result if income inequality:is endogeriously
induced (Swmnen and de Gorter, 1995a).

Eccmom}c agems in perlod 1 fuIIy understand the mcentlves of the govemment in penod 2.

agnculture ] opposnmn to perlod 1 research mvestment beyond 1t's preferred level wﬂI be higher
Asa consequence 82> S’f at (1, sh = O) This ‘will mduce the govemment to campensate pam:ally
in advance (t;>0 with S/> Sl’f ) but in equilibrium, it is still (ithe case that
SA(yn)> SE(v; .1 ysuch that 7" > 0,7, <7 and 7, <#". The result is that the government will
underinvest in research because the sector which benefits' less from research is ‘only partially
compensated and will oppose increases in research investments more than if there was full
compensation. In general: o e | -

Proposition 3: If support maximizing governments cannot credibly commit to future compensation

for the unequal distribution of research benefits, then the politically optimal research investment will
be less than the social optimum.

6 Swinnen and de Gorter, 1993, have called this feature the "conservative” characteristic of the political model.



10
Proof: see appen&lx e Bk [N O

Pr0p031tzon 3 holds mdependent of deadwaght costs It is easy to see from condmons [10]
[12] and [13} that deadwexght costs would mcrease the margmal burden on mdustry for

compensatmg agnculture for the lattcr s smaller share of research beneﬁts Thzs wxll reduce

cosz‘s then t}ze polttzcally optzmai research znve&fment wzll be less than the soczal opnmum
‘Proof. -seeappendix

There is one more zmpertant element to tins issue. Thus far we have assumed that there isno
f:.dxreet unpact of’ resear‘céh on the dea;dwexght cests c:f the transfer (UC‘/ ot =0). In many cases, cost-
rcducmg research wﬂI affect the agndﬁfufél supply curve and therefore the deadv» elght costs of
)market mtewennons such as pnce suppmts 1mpact ta:nffs etc. (Murphy, Furtan and Schx:mtz) This

‘ eﬂ“ect wﬂI onIy occur in perxod 2. Condttwn [1 1] then becomes

Star) _ ULEH=BULEM[B @ -e ]
Su(x*) ‘ Ul *)-28 U\ (c M)B"f.(x,%),

[14]

where ¢, = dc/ &t reflects the additional (second period) effect. |

The research investment may increase or decrease the deadweight costs associated thzh the
transfer (i.e.,6c/ &t > 0 or 8¢ { &t < 0). The effect depends.on how research affects the supply curve
and on the redistributive policy instrument (Swinnen and de Gorter, 1995b). When research induces

a parallel shift in the supply curve, dc/dt <0 for most policy instruments. In this case there is an



11

additional benefit from research. The effect will mitigate the negative impact of deadweight costs
and will bring the political optimum closer to the social optimum. This mitigating effect will depend
on the size of 8c/ 8t . Simulations reported in Swinnen and de Gorter (1995b) show that it can bring
the political optimum very close to the social optimum, but does not fully offset. When research
induces a pivot in the supply curve and very distortionary transfer policies are used (e.g., an export
subsidy), then the likelihood increases that dc/dt > 0. Deadweight costs increase, forcing an

increase in the gap between the political and social optimum level of research.

anélﬁéiﬁgﬁémﬂtks

Tﬁi_s /fpap‘er/ ,d_eve}gps a publié @:hciéé model to show how governments that face political
constrainis‘divei%gef 'from social opfimailevels of research iﬁveét;ﬁenﬁsﬁ in agriculture. In our model,
underinvestment in research occurs even with perfect information, and no transaction costs ner
deadweight costs of redistributive policy. The key factor is that the benefits from agricultural
research are unequally distributed. This causes differential political reactions from each group in
society. Furthermore, the inability of government to commit to future actions leads to a time
incongistency problem. Because of governments inabilify ¢ have credible commitments, only
part;ial compénsation will occur in response to the unequal benefits from research. The result is
underinvestment in public research expenditures. Deadweight costs of income redistribution further
reduces compensation and induces a wider gap between social and political optimal investment
levels. However, we indicate from previous résea,rch that this gap may be reduced if research causes

a decline in the deadweight cost per unit of transfer.
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Appendix

Vthat Uz“‘y(*) UB ("‘) in [11] Thcn agggm;that r=0, Whmh makes U”(*) (’5) in [11'],,}?\!1‘)10}1

in turn implies that S7(*)/ S2(*) = 1. Al this implies that condition [11} can be written “as
U, (x, )= SU; (t DL (r ) which is ldentical to condltion [7} and thus I,mplxes that 1, =1). We

. Tt is can be done by

vs,ub;s;t;mtmggz;I =17, p 4 = B” . and-: »=0 mtc),,c;;ondmpn {10}, which gives _r,_ =0. !_,E;:!, )

Introducing 7" =0,7" = [(B*=P")f(x/)}2 and " in [10], [11] and [13] shows that

{r”, 1", 17"} solve the conditions for {,,r,,t,} when c(r,)=c,(r,)=0. QED.

Assume. c(r) c,(r,)=0. Define k,(r)=U;(r)/U}(r,) and z, =8, /S, . From condition [12],
we know that at 7 =0,S;, =S,, and thus z, =1. Further, Uy, <Uj| and k, <1 at 1, >0 and

=0 for {3 <B®. With 8z,/8r, <() and 8k,/0r, >0 , it follows that r,> 0. However, there
is less than full compensation (y7(r, }> y5(r, )ybecause zz(r2) k,(r, y>1, which- xmphes that
B®f(xt)—-r, >B*f(x,)+r, and, hence, that r, <((B®-PB*)/2)f(x,). With imperfect
compensation in the second period, condition [10] implies that k, =1 and z, >1 at 7,>0 and
r=0. With 8k /87 >0 and 8z,/8r, <0 , it follows that r, >0 for B <p”. Furthermore, it
must be that z,(r')>0 at t, >0 and thus also at t, >0. Hence, using this in condition [11]

implies that V,°(t )+ V,(t;)> 0. Comparing this with condition [10] implies that 7, <t7. Q.E.D.



period, because with ¢,(r,)>0 for r, >0 in condition [13] 1t Sflﬂ foﬂows that r2 > 0 but

yir )< yi (r2) As a consequence S;! > S at (r] 0,7,,1,). Condltmn [10] 1mphes that rI >0

- but also that S 4 > S]’i at ( r2 1] ) Usmg this in conditioh [1 I] ancl comparmgf’ mm [6] nﬁphes

/ 'jthatr <1‘ . QE,D
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