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Abstmct

supp@n ﬁvm thezr constztuency Indzvzdudls in the ecanamy luzve dzﬁerent factor endowments
Politicians exploit these dtﬁerences in.e tabltshmg redzstrzbutwe p@lzctes when maxzmzzmg

, e rges
nfemzty, tke share of. agrzc‘ukure in tazal aatput atw' t@tal
employment, and tke s}mre af fa@d in consumer axpendztures - on the political equtlzbnum

policy.

wrban-rural income gap, capl 1

This paper has benefitted from extensive discussions with Harry de Gorter and from
comments by Eric Fisher, Steven Kyle and Tim Mount.
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APOvaeTheoryangmﬂfuml Protection . .

protection in- agnculture and the level of economic developmem of a co-untry (Bale

)shzfts from" the mdustnal ;e.ctcxr te ,-agr;

______

Lo CThere: is..a s’trzkmg s:mzlarzty between tke “pro-urba.- polzcses “of the
Eurafean nations before the industrial - revolution in Britain and those of the
developing -~ nations ~ that “are at @ somewhat similar . level ‘of -economic
development today (Olsan, p 55)

Thls puzzle is -the a,subjectt,of several recent papérs. :Among the theoretical

conmbuuons are dass fheorxes of specxal mterests usmg the state for theu' owWn

pcslmexan mteracﬁon (de Gorter and- Tsur) Explanatory varxables that have been

suggested. are_ the comparaﬁve advantage of agrlculture,»the terms of trade between

agnculmre and nsn‘agnculture the share of agnculture in GNP, the ratlo of market

sﬁﬁ?lus,m tatal expendxtures the responsiveness of mdustna;i proﬁts t@ fead prices.
and-the ‘,ez,;g;e;:gegee‘ of md@;s;tzr;ml;gmupsﬁ related »»toyagrmulmlfzel». (Honma -and- _I:Iayam;,:»
Ba}i_sacain, and Roumasfsef, Anderson and T-yers) e

. ‘The purpose.of. t}:ns paper is to promde an analysis

mgdgl has bgen (promded that fq;m,ally expiams “th;e' ;mpqrtance Qf sfrugturalv

parameters in the economy — such as factor intensity and the structure of



deve]fopment ‘This paper expheiﬂy analyzes the 1mpact of ‘these" sfrutmral

parameters»qn redistributive government policies in“agriculture. 'The -analysis relies

on a formak ﬁp@ﬁﬁea’r: éconornic ‘model. - A'production subsidy is used as the stylized

empmcai suppesrt for ﬂns It is used by several authors in analyzmg the pohtxcal
econiomy of txade ‘policies (e.g. Findlay and Welhsz, Mayer* Staxger and f&béihm)
Individuals in the model differ from one -ariother by their ‘ownership ‘of prodiction

factors.. -

V"liﬁpohﬁcal m@del is dn- the‘tfa tran of B’owns, Sﬁgler and

Ratlcmal pohtmans and voters interact ina polmcal market: - Politicians

/offer @ policy to itheir constxtuency in return for: pohhcal support. . VQ%E—I;‘SI W111
‘mcrease thelr pohtxcal support2 if they are benefrclally affecfed by the pohcy and
reduee it it th:e policy hurts thelr welfare I assumie: that ‘this: change in suppart is
prapamenai to ‘the-change in welfare, szs specification’ of the political behavior

incorporates - three important features.- First, politicians -wilk-niot - introduce a

redzsf:nbutxvehcy ﬁﬁ:l?éés their -loss™in tétfalf-: {p’éliific’éslf’!?éuppé?t from taxmg some

ax.é politically and i 'normcany achve
z ‘Pahtxcal suppo;:t is more than merely filling out a ballot once a year. In this W&y it is comparable
with ‘political pressure’ in interest group models. Becker (p.372) quotes Bentley (p. 259) in his
definition-of political présure:  “Pressure 15 broad enough to include ... from battle and riot to abstract
reasoning and sensitive morality.” Resources that are invested in the political process are not
explicitly considered in this paper.
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pgeplet@at h@n&ﬁt» £mm the pchcyu Second, -if -pahﬁcal support is-a concave funehon

of the. pehcymduced welfate change, pah’cxcxans awill -introduce- redxsmbutwe'

transfers from: rich’ to “poor’ sectors in the economy.  Third, any- transfer can occur
as_long as the political gains -are larger than..the. political losses for the -political

entrepteneur Tkusuzmphes that either a mingrity or - 4 majority of the veoters ean

sub-sxdy changes with a change in several key economic :pareametéfsu “The

1mp11catmns of allovsnng for trade and of for the use of tariffs mstead of subsidies are

also discussed. The final section compares the theoretical results derived in this

paper thh empmcal fmdmgs m the hterature

2. THE DISTRIBUTIONAL EFFECTS OF A PRODUCTION SUBSIDY
This section’ develaps a general equﬂxbrmm model to analyze the distributional

effects of a producncm subsxdy The full speaﬁcaﬁon of the model and the

derwatmn af the detaﬁed results are gwen in the appendxx

ConSIder a two—cemmodlfy, fhree—factor model of a closed economy thh L
inhabifants. The ecenamy has 2 sectors agrxculture and manufacturmg, each

producmg one gd A and M respectweky Each sector uses one specn‘ic 1mm0b11e ‘

factor: K which is ealled "Iand" fof agﬂculture and I( capltal" for the

and mcapable of bemg transferred %erefore, ”the crucxal consuieratwn is not physmal Identlty ‘but
economic identity” (Jones, p.5).
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mantifactuting. sector: The specific factors' are ‘in fixed supply to theirindustries. - In

addition each sector: uses:one perfectly mab;le factor; called "labor" with La and L

representing the: quannfy of. Iaber empk)yed in both' sectors. - - The ‘totdl guantity of
labor. equals :the fxx;eid agggregatesuppliy*& labor: ‘Ly # 'Ly = L. The jpzrér’%ﬁx4:{*1‘:@11

funétwns for the :ma»cabféiﬁes,arégéach» linear: :hamﬂgene@ué Ain fheir res;péfeﬁx%é

o sum of: retums to'i's factor endmvment

w+rK) ( B

j (}*A M). K, denotes i's ownershxp of the }th speaﬁc fact@r Factor ownershlp can

dlffer among people and is fuliy emplayed }:L KJ--K In derlvmg [2] it was aSSumed

4 Findlay and We}hsz and B&idwm (1984) are not able to derive precise results because of the way
they model the mdxvfduai’s ‘behavior. " Individuals ate assumed to lobby to increase’ their income. The
reason for this‘is an indéterminancy property of Ricardo-Vinet models knéwn a8 the - ‘nedclassical
ambiguity”. (Ruffin and Jones). .  Young shows that usirig” utility maxnmzaﬂon @ a behavioral
assumption removes this ambiguity.
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agncultural producers. The subsrdy is ﬁnanced by an’ mcame tax. Per capita tax is.
defined as T' = ty' with t the constant margmal tax rate. Assuming a balanced budget

policy of the goiremmen’t;»fhe»zbudgef:z;equaﬁcn ‘becomes:
‘ L N ST . - : -
(2T esAp B

wliere’ A is the total food: supply Individual disposable income, y4 thex‘eforev
equals. ‘ -

)7"—(1 t) (W+r Kl) -(l~t) 4)‘ . far ]-AM e ; 3 {4]

mdlrect utllzty function and usmg Roys 1dent1ty and the homothetlc properties of
the utility function: “

dUpy® U (-ap P, dy® )
ds ayd Cas T as

(5]

/ where A’:’l represents i's demand for. fsod The ﬁrst term between brackets
represents the benefit ‘consumers abtam from a proﬁucer subsxdy Consumer prices
decline because. of an expansion in food production: dp/ds < 0. The second term

represents the change in disposable income. Using [4], this can be analyzed further: ~

dy¥ _dyt 4T dy dt : |
& " as (1-¢ ) y‘ lél

The last term of [6] represents the impact of the subsidy on the tax rate, which

consists of three effects:

5 The Vmer—WOng envelop theoremis used in derrvmg this. The effecton aggregate income is zero if
demand is completely inelastic, otherwise it is strtctiy positive: S
Y
LGN (-P— >0
“ds \
Note that the effect on aggregate disposable i mcome is negative (with dp/ds < 0 and dA/ds > O
dy¢ dp dA
— A e ng e < )
ds ds ds
5
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The first v(posivé}term in brackets ;reﬂec'{swme;in@gased need for tax revenue
as food production, and therefore the amount of subsidies, increases. The second
(pt)smve) term reflects the deadwelght losses assomated with.s. These losses increase
with s. and,:-therefore ‘result in higher taxes. The, third (negative) effect reflects an

increase in aggrégate nommal income: a smaller tax ra’ce rmses ‘the samé tax

—(l-t) yl 4)’ [s—d—s~ + (1-t)A gsq], : 8]

The first term represents the ‘net factor income’ effect (with net referring to the
gross effect minus the tax redlsmbzutmn effect:.a ‘higher- mcome Jeads to -a higher
mcome tax) The terms in- square brackets measure - the- share of ‘individual i in-
deadwexght losses and in the net tax and consumer effect, respectively. Both effects
are neganve since dA/ds and dq/ ds. are both positive. The only way an individual
cari benefit from a subsidy is when the income effect of the subsidy (dy /ds), is large

enough to offset the negative consumption and tax effects. Since

6 The expression for dt/ds can'be i‘ewmten as
= (I“t) A + S - t A ) O

With dpf&s <0 and dA/ ds > () aﬂ terms on-the nght hand 51de are pé)smve ‘and therefare dt/ds 0.
7 The total effect can be disaggregated in a demand effect ( - AD‘dp/ ds), a supply effect (¢'Adp/ds), a

deadweight loss effect ( - ¢'sdA/ds), a factor income effect (yd[< i /fis dY/ ds =£=1) and a direct tax

redistribution effect ( - y3i[=L=

dar fds d’l‘/ds
y4



?: - ds K’ jrs o
thls wﬂl cmly happen 1f the return to 1s factor endowment is. suffxeiently)
positively affected. With dw/ ds > 0, dr A/ ds > 0 and drM /ds < 0, the change in
income will be positive for workers and farmers. In fa&, it is shown in append_«ix A2

that the mcome cf anyone who owns less mdusmal capxtal than the capxtal labor

pesmve‘ Moreover it allows one to’ wme the margmal unpact on i as-a hnear .
function of 1,s_endowmént.\ S
= a, »Pb» 1<,-i ) [10]
with ao = (I-t) — —¢w [s + (1-t) A dq ] [10a]

dq

»—(1-t)~—* ¢,[s +(1t)A 0 [10b]

where ¢l (15 represent, respectwely, the share of the return to a umt ef labor-and
and bM represent,. respecuvaly, the. margmal impact per unit of laber, land- and,
capital. The level of these marginal impacts depends on the size of s and on the
structure of the -ecoriomy. b, will be positive and by negatfive,' while ao can be
positive or negative, depending on whether the positive impact on w is less or more

than offset by the sum of the negative impacts on deadweight loss and taxes.

‘The’ pohﬁ;::al decxsmn makmg process is modeled as an interaction ‘between
rational politicians and voters. Politicians offer a policy to their constituency in
return for political support. Voters will increase their political support if they are

7



beneficially affected by the polxcy an:d reduce it 1f the policy hurts their welfare.
More speexﬁcaﬂy mdxvxdual pohtxcal support (S’) is assumed to be a concave
function of the change in unhty caused by the polieys: l | '

st =si<u*cs>.:- uiey . [11)

Pohtu:lans wﬂl offer the sub51dy (Ievel) that ‘maximizes their total polzﬁcal

supptort9 sub]ect te \the government budget constramt in equanon [3] The ﬁrst arderl

2}

with p! = U¥s) - U¥0) and SL >0, Sr}w < 0. This condition implies that, at the
politically optimal subsidy level, raising the subsidy yields a marginal increase in
pOlift’ical suppoft from these who benefit‘from the «poliicy:, that is exactly offset by the
marginal decrease in political support from those who Iose I the political support
funct}on xs s “‘cﬂy concave, the equxhbnum condmon becomes a Wéxghted sum of
positive and ﬁeganve margmal utilities.  Since S, is decreasmg in"p! negative
mgrgmal ;mpa_cﬁs have a greater wexght. - Denoting d5'/ds by £, the continuous

analog to the discrete model in [12] becomes:

FE) = J'Em f8) d& = 0 13]

8 The modeii‘t’\g’ of the’ palmcai behavior is in the tradition of Downs ahd Stigler. The specification of
the support fanction is similar fo that of Peltzman, Hillman, and de Gorter and Tsur. Hillman and
Peltzman specify political support as a function of the Jevel of itility, while de Gorter and Tsur use
changes in income as the basis of their ‘redistributional incomg’ aotive.
% In this discussion I assumte that politicians” aniy have one policy” “at’ thexr disposal, kick is &
production Sub51dy or tax, and that their decision is limited to the level of this subsidy or tax. One can

always develop a free trade policy with compensation that would make everybody” better off and
would, therefore, increase total political support (Baldwin, 1976). In his criticism of public choice
models, Baldwin implicitly assumnes the choice between more than one policy. Here, it is assumed that
such a policy is not available, or that the administration costs of such a policy would make it
prohibitive to 1mp1emem The quiestion of policy  choice is a separate discussion which is not addressed
here (for discussions see Cassing and Hillman; Rodrik; Mayer and Riezman, 1990} .



where f(£) represents the drstrxbutxon furiction of £ and F(E) is the cumulative
distribution’ of the margmal supporf : el : .

* Recall - that U‘ U‘ ‘Al and that' the" margmal benefits, A, for individual i’ in

the subsidy and the structure of the economy, 1.e. ag = ag(s,X), by = by(s,X) and by =

bM‘(fs >r<5 with Xrepreﬁentmg fhe vécmié off‘e&dgemas gm@m jaéfalﬁéi‘ers, ?incruaing

the subsxdy level (s) and on'i's pqlmtia%} and econoriic preferenees, ‘as reflected in the

: concavxty of the utility and support function. It follows that f(§) depends on all

= these factors and on the endowment dxsmbutxon Hence, I can wnte [13] as
F@ G( X, p, cU, D=0 [14]

“\whére p, oy “and cj measure, respectively, the equality of the éndowment
distribution and the concavity of -the ‘utility and support function. Equation [14]
defines - the political’ ‘economic system. Given p, ¢y, cg, X, and the’ previous
assumptions ‘on the form of the Tespective functions, this system defines the

equilibrium value s* as an'implicit function of these exogénous parameters:

Ways) represents the net marginal effect per unit of labour at-a subsidy/tax level s. Food production is
said to be unbiased w.r.t. labor if the pricé elasticity of the wage rate equals the share of agriculture in
GNP (Ruffin and Jones)., If this is the case then ay(s) equals the product of the share of one unit of labour

in national income times total dead wexght loss. Therefore, unless food production is sufficiently biased
towards labor, ay(s) will be negative.

9



The exogenous parameters determine the. P;efsubsxdy .incomes .. of -all
md:vxduals the effect of the subsidy on their welfare and on thexr pohhcal support,
and the social costs of the pohcy In thxs way, they deterrmne the sign and the size of
s*t.

The direction of the 0ptimal transfer. (the sign of s is determined by pre-policy-

s (u”*(s»UA(s> =n,, LL(uM(s» e -

where n

5 ‘and ny, 3: represent the numbers af farmers and mdustrlahsts

réspectivel‘y From [16] it follows that, with S‘ >0 and S‘ <0, equal pre—pahcy

by support, maximxzmg )pglzg,_txgags if ,,'the benefmr;g group _has ‘an gmt;al: ihcome
level that is lower than that of the losing group. The income gap between groups
induces different political responses to ‘edistributive pohexes For a given transfer, a

lower income group will experience a larger change in utility. Consequently, ?;héir

political reaction is stronger than that of the higher income group. The politician

10



increases his total support by redistributing: income from the “rich’ to/the“poor”.  The
reduction in support from-the: rich" is'more than offset by the gain in support from

the - poor’1l - Peltzman refers ‘to this bekavior of politicians “as “exploiting

differences’.
- To maximize total political-support, an-individual income tax-or subsidy would

be -a more perfect transfer mechanism to “fineturie the" policy to: the individual
differences. - -However, this -~:aﬁai-y’si§~tfécfu;e,es "é}ﬁly ‘on a-ipaﬁey; that is. aﬁ:méa to all

‘mdmduals i sectar ‘of - the ecommy

~fhe sectar thh a: hxgher average pér capita mcome to mdmduals m the fower
ave'rage incone ‘sector. Consequently, in this model’ transfers may occur from'
individual A in sector 1 to individual B in sector 2,  even though B’s income is
higher than A’s, provided the average income in sector 1 is higher than the average
. income-in sector-2.

on the costs mvolved in the transfer, or mdmduals preferences and thezr po}smcal
reaction, and -on- the structure of ‘the production system'?. Redistributive policies
will be.established up to a- point where ‘the increase in political support from lower
income groups receiving- transfers, is. exactly offset, at the margm by the growing
opposition from the taxed group. Therefore, a larger prespolicy income gap between
the two groups, ceteris- paribus, will induce a larger income transfer. A similar

outcome results from lower costs of redistribution!® per unit of transfer. These

pohtlcal 1nv01vement “increases When market refurn falls. Thls pelmcal actw;ty mduces pahr:y
changes by the government as a reaction to the change in the economic climate.
12 The structure of the production system determines the size of the benefits and Iosses per unit of
subsidy. How this affects the optimal subsidy level is discussed in section 4. :
13.Gardner (1983) defines the ‘cost of redistribution’ of a redistributive policy -as the deadweight: lcss
associated with any such transfer:

11



a”gamst 1t1'4.

* Fmany the .level of s* «depen&a -on individuals” «preferences and .on their

constant ie. if rlch people feeI equally depnved as poor peop}e when thelr income

is: reduced by the same amount.. Then again, the induced reduction of: political
support is-relatively- large -and . politicians will implement a-relatively ‘low subsidy;,
compared to a situation where rich people feel less deprived than poor people.

Lcan:summarize the previous analysis-as follows:

agrz;cutfure , failrls )bef*ézp the. average income :au:tszfie: ggm&ltarg.» - The level of
protection mcreases qwith the gap between. average incomes and with the concavity
of the tility function. = Agricultural ; protection. decreases with social costs associated

with protection .and with the concavity of the: support function.

I WﬂI now analyze farmally how the equﬁibrmm subsidy s* is affected by
changes m eccmomlc varxablass fhat are- empmcaﬂy observed to camcrde Wxth

increases in agrzcultural pratectmn

14 Gardner (1987) argues further that existing' policies tend to be ’efficient’ in’ the sense that they
minimige deadweight loss. Becker advances this argument by stating that, by definition, existing
policies must be efficient ones, since they ‘have survived the keen competition for votes’.

12



. Typically, the capital intensity. af both the: agrxcuttural and’ the, nanuagrxculturai
sector mcreases as agricultural protectwn increases. -:In . addition, agncu}tural»
protectxon is .generally neganveiy correlated with the share of the agnculture in an
economy’s GNP and in total employment and w1th the share of fwd in t@tal

consumer expendxfures To analyze fhe Ampact of-changes in these vanables on the

ethbnum profecﬁon level, I lel make the mmphfymg assumptxcns that S‘ and ut

"’tti’on15 15
‘Recalling ‘that & =S, Ul AT can now write & £k Al and with k strictly positive,

. the equilibrium condition [12] reduces to:

Blra '
Lm g(A’)dA’ [17]

capltal and Iabor dxstnbutlon and the sxze of sectora! labor and capxtal stocks is:
1/ 1+p 0
h, (K‘) n) n(p) (K‘) P wheren(p) {up 3 } andn = 2Lj.

p is 2 measure of the equahty of the endowment distribution. p decreases whe.n the distribution becomes
more equal. The linear distribution is a special case (p = 1) of this general specification.
13



with n? = \/2L; and  ny .the inverse of the capital labor ratio in sector j.
Combining [18],.[17}-and -[10] yields a condition for-the political equilibrium as a.
function of ay, by, by and Kj:

. ‘»Nfor g(;} 0: | b@}% =- ( bM KM“ + 2ay (ng,; * ;:'g;nM» . [191
fora;<0t by KA = ‘?(’bMKM + 230‘ (ﬁ%* ;% nA’"’Q))

can be pasmve ‘or neganve Its s;gn depends on the subsxdy level and on- theV
structure of ﬂtfhe, -economy, which determine the sign and size of a,'". . Now equation

[15] reduces to . :
s* = s*( X) = s*( Ky, Ky, . ) [20]

To.. ehmmate unmegessary comphcatlons, 1 consider vanatmns from the
eqx.uhbnum for ‘which- ag = O. At this point, the ethbrmm con&mﬂn becomes
bAKx-,-”-‘bMKM.' Thg focus is on the effect per unit fixed factor return b; With ag=0,
thie net total effect per unit labor is zero. Depending on how a, is affected, it will
en;f’_orcé or ﬁ_ii-,tiig‘é-{e the results, but not significantly alter them. The full derivation
of the results'is gﬁi‘i}en in vappenclii'x"A4-A7. This section summarizeés the results and

discusses their implications.

4.1 The Impact of Capltal Intenszty in Agrzculiurg and Manufacfurmg

Using the’ 1mphc1t funcfxcm rule, 1 can infer the impact of an mcrease in the.

capital intensity in both agricultiire and manufacturing on the optimal value of s*:

17 Gee the footnote 9 and appendix A.3.
14



A 1% + (Ky bay+ Ky by )
BKJ KAbAs*KMsz

'V where bj; =db, /9K a’i:t’d b = ab /s faz‘ 4, j = A, M The denommator is always

21}

negahve since bA and bM are decreasmg ins. To determme the sxgn of as*/ aK let Z

represent the margmal real income  effect of a producer pnce change per . umt fixed

factor zn sector ,] Then, Z] b}/q5 where G is dq/ ds 21 consists Of three separate

effects, whxch can be seen from using [10] and rewnfing Z, as

“ Z,== J[ﬂ—t)wl-(bt)a«teA} ULl j:.».';\;:;}l ;f,j”@} |

o= qA/ Y xs the value share' of agrlcultural productmn in- the economy, and aA is the'
price elastlcu“y of food productxon The fzrst term in ‘brackets i in [22] reﬂects the effect
on factor mcome, the second term the net tax and consumptwn effect and the Iast

term the deadwexght loss effect
8q, 9Z;
=Zi—-
v 14, 1 3K, * 93 3K
for ) A, M. Wlth mcreasmg capral mtensxty m bcth agnculture and

manufactunng, the margmal effect of a subsu:iy on the producer prxce mcreases

aqs/EIKA > 0-and a%faKM > 0. Thls nnphes that all effects are remfofc:ed

The effect of a cha,nge in K, on tg can now be deterlmned

Consequently, the margmal mcrease in pahhcal support from the beneﬁaanes of
the pohcy wﬁl mcrease as will the margmal decrease m support from thase who are
adversely affected However in ethbnum these effects WLH exactly balance, smce'

KAZ A" KMZM m equxhbrxum for ag—O’s Therefore, the 1mpact of an exogenous

mcrease in agrzcultural capzml reduces to:

BZ -_ 932
o5t bA + CIs (KA —ZA +KM ng)

0Ky o Ky )bAs + ;KM bus

5]

18 This result holds independently of a,(s) being zero.
15
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An incréase ‘in Iand shlfts the margmal product of labor curve, makmg 1t Iess

burden and deadwe1ght Iosses Thxs effect is pﬂsmve fcar all mdlwduals, smceyi”

everybody pays taxes.

mdustnal pmﬁts As wages are Iess respanswe to agneultural pnce mcreases,

»»mdusmal preﬁts are less affected by mcreased wages B\VM /GKA > ] and hence

BZM /81(,,,L > 0. Consequentiy, mdustrxahsts will reduce their resmtance to the

ey n» af &gﬂcultural praductlon

pact of an mcrease in Jand on the elastmzty of land rents WiT, t producer
prxces 15 threefold o .
U aw 91/0n) AOLA O e,j,; aq;;,,, .

[25]

| The ﬁrst (negatxve) term reﬂects that an merease m total amaunt of }and used/
reduces the per umt ‘return to land The second term is posmve It mdmates that asy
the share of land § in faod prd&uéﬁon cost: mcreases, more of the prxce mcrease es to
this factor. The last term is aisa posxtxve and reflects the reductzon in the wage rate
elasticity. This leaves more revenués for the return to the fxxed factor In appendix

A5 is shown that the first term outweighs the other two and ‘that dy,/0K,< 0. This

negative effect is mitigated because of the positive tax and deadweight loss effect,
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but, ,;unlesfs--;:_tgaxes)~4,arndﬁ- input. substitutability -are- high,. the overall -effect will be

ratio, of the @Plt%,l-eﬁtﬁ?ﬁksv (KA/KM) -As this ratio 'dec,lms, as typlcaliy happens

staek n. agﬂcultuml an. mcreaSe in agrmultuml cezpztal mtenszty wzll mduce an
increase in the equilibrium subsidy s*.  For lower ratis of industrial . over
agricultural capital, the impact depends on the. input substitutability .in. agriculture

_and on the level of subsidization.

The eff;éctié-ff‘an finé“rgése“r,ii\" \irnd\ii?étrial : cdpfifgl can be derigzed in asm'ularway,
resulting in .an. analogous set of equatlons as, [23] and [24] First, more industrial
capital - implies more opposition a,i_gamst,the subsidy- (by < 0). Second, the impact on.
the ,elasticity of the return to capfis‘fal with respectf~to an agricuitural price increase is
manufactunng shlfts. This increases the mﬂanonary ,effec.t of a fooc}l: price. increase
on wages, which, in turn increases the negative effect on industrial profits. This
effect per unit of labor is mitigated by the reduced share of labor in the production
costs. In appendix A6 is shown that this second effect more.than offsets the: first
one. Therefore, the net effect of an increase in industrial capital on the elasticity of

industrial profits with respect to an agricultural price increase is positive: dyn/dKy
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> 0. ‘Third, the increased sensitivity-of wages to agricultural price increases reduces:
the demand for labor in agriculture. This restricts the agricultural output response
16'a price mereaseaeA/’&KM "< 0 This; as discussed before, benefits taxpayets. Finally,
the increased wage demands lower agricultural profits, resulting in a reduced impact
onland rerits: 9y, /oKy < 0.

* The’ aggregate impact ‘is similar as-in the case of an increase in agricultural
capital. ~ With' inicreasing -capital intensity in manufacturing, the négative impact of

agn

‘tural subswhes on mdtf‘s’h*ml pmfxfs becores sm&ller “THi§ reduees the loss in’

,,,,,,

cannot be’ signed unambiguously. - However, 2§ the i{ndu“s’?tfriéﬂ capital stock grows,
the overall effect on the equilibrium subsidy will become positive: 9s*/9Kyy > 0 for a

large Ky /K, . Therefore:

Result 3% If the “industrial capital stock is sufficiently latge vis-a-vis- the capital
stock- ‘i agricultural, an increase .in manufacturing capital “intensity will - induce an
increase  in t};e eq-uilibri&m subsidy -s*. For lower ratios of industrial over
agricultiiral capital, the impuct depends on the input subshitution elasticity and the

level of taxation.

4.2 ’Ir?ﬂpilii:ézti’éft”s "of trade

9] d_yl_{iﬁf_ ) s]_i D_ s 9P y
A*ds{(“)dq o' s aq +(1-t) A ¢ (A A)ds’ [26]

where AS and AP represent total food production and consumption. The only
18



difference between [26] and the.closed economy version 18], s the Jast term, whickis
iﬁ%;t%xyslzmemi ﬁmes food:imports times. thecogz?éurn& ‘price. change. . Two results
follow immediately. . . ... o o e s o n

- First, the differerjﬁa;> impact on consumption versus. production is irrelevant
for either the closed economy ( AP=A%) or.the small - open * economy. -(dp/ds=0)case,

The only difference in A' between the closed economy.and the small open economy.

situéﬁmn is the size of the pri-t’:é effect. In a‘émai‘l.opén ecandm-y "&Q’/’ds =1, wh:ﬂe ‘the

RSN

fhzs, cambmmg [19] and fhe deﬁmtxcm af Z y:elds

fora0>0: VZAKA:“ 'ZMKM +22Wn& +*f;‘v—‘nM ) ] {27]
o § I 7, x| =~| 2 03..‘&

where Zw is analogously deﬁned as Zy and ZM None of these equatxons

cantams % me thxs 11‘: follows that thé ethbnum value s* wﬂl be unaffected by

the szze of % Moreover as demonstrated earher a change in cg does not affect the

comparatwe stancs results. Consequenﬂy

Res,ult 4: The results that were derwed for a clased economy also hold in a
small open economy fmmework ( | 4

Second for a large openl econony, the pohtxcal ethbrmm wﬂl depend:
crmcally on the country’s. trade pesmon With dp[ds <9, p@@ple ina food ‘exporting
country will experxence an addltzonal margmal decrease in thelr real dxsposable
mcome per unit of subsxdy due to a negative terms. of trade effect. Thls affects all

mdxwduals proportionally to thexr income. Ceteris paribus, the equilibrium subsidy
19



be smaller; vwmi.‘?e. che*dée'r’eias’efﬁmp’c‘;h;txééf »Suﬁp’pm‘t from the capitalists will be larger.
The opposite result holds for a food importing country. Large food" imiporters will
experience a terms of ‘trade improvement. This leads to, rélatively, more favorable
reactions to-an agricultirral production subsidy, which, in-tirn leads to an increase

in the equilibtium subsidy. Hence :

ReSuIt 5

A fzéuttuml sabs:drzafzon w:II declme “With “an <incredse in” the" degree

of faod seifwsuffzcrency

43  The Bmpact of the Share of Agriculture in  Production, Consumption and
Employment A
The share ‘of agricultural production in tﬁe e-cgnoﬁ%yﬁ the share of food in total
consumer expendimres and the proportion of agricultural labor in total

"ent have been argued to play. an 1mportant role in explammg agncultural

«empl 3

| pmtecﬁon Hewever, ‘in thxs general ethbrzum model theSe variables are 7:
enddgénbusiy &etérrrixined The analysis of these vanables on the equlhbrmm

subsidy WIH therefore be ceteris paribus.

The Imvact of the Share of ‘Agric;ultu;;e i:;x_Totajl ﬁfodﬁéiio_n }

A decline in the share of agricultural output in the ééénémvy) has one major
effect. The tax base eniarges relatxve to the total expendxtures This reduces the tax
rate that is requxred to fmam:e bcsth the subsxdy and the accompanymg socxal costs
This reductwn in the tax rate affects all taxpayers beneﬁcmny Hence, the 1oss in
political support per unit of subszdy decreases "“Two minor effects enhance or

mitigate this increase in political support. This can be seen from rewriting the tax

20



rate tas a-functior-of the share of ‘agricultire in GNP (t'= § &, with-8=s/q); and taking-
the partial. derivative qu,EZ); with respectto o - = o S A
T abl B S e R dq

1 1 X o m—

ds 8

. The first term bem’eem-squ&rez.br“"kets (1-t) represents ‘the net reduction in the

output faIIs. Fmally, —505 repmseﬂts the chartge in the Gutpuf' effect of & pmductlan'

-submdy; Wxth @ decreasmg, t}us ex;;ansxon of the - tax base is reduced adversely?
afffe:’cti:r‘tg -everybody’s ‘welfare. - With db,/da > 0 and workers and “industrialists
benefiting from a reduction in the tax rate; but adversely affected by the output:and
tax redistributive effect, the aggregate effect on the equilibrium subsidy will be

positive for.a decrease in a'®. Hence:

Result 6:: The political equilibriim subsidy s* will increase as “the- share “of

agriculture in total output declines.

The Impact-of the Share of Foed in Total Expendxtures ~~~~~

- In a closed:  economy, the supply increase, induced by a’ production ‘subsidy,
reduces-consumer prices. A larger share of food expenditures will thereforelead to

more. support -from consumers for pro.ﬂ'uttiefn' subsidies. . This " is ﬁierélfys an’

¥ With y, > 1 and O<o<1, db,/da is strictly positive. With Wi<d, ablvf/aoc'cmziflf& betome negattvfe for
v sufficiently negative. However, for this to happen, the share of labour in manufacturing costs has to
be high, while the share of manufacturing in total employment has to _be low (see appendix A.1 for
details). This can only happen if the total return to-industrial capital is small, in which case the

positive effect on agricultural - capltal will more than' offset the negative- effect on industrial
capital: (KABbA/aa )/ (Kb 5/ dcx) >- 0.
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‘1Hush’atmn of the fact-that production subszlgdiesifhaxfeinexacﬂyx the same-effects-on “all

factors as consumption subsidies (Gardner, 1987b). For similar reasons: the negative
nnpact of an increase in ’che producer pnce of food on the remm to industrial capital
dedlines. V

expendxmres:;;;mphes ,,,,, = for a -given: subsxdy level ~ a. Irugher share of agriculture in’
GNP Using. [10], it is easy to show. tihat-xcthe’pc)s:txw effect of a production subsidy on

3 f expendzmres is:more. ‘than offset: by an. mcrease in faxes accempanymg a Iarger“

change it the share of f@@d in total expendxmres (a = pA /Yd) on b w:lI therefe:)re

be very similar to- the- impact of the share. of food productmn in- totaI' eu‘tput (as o=
qA 7Yy abi/aa = (1+8) (Y /Y:)~ ab]. / aa . The sign and the interpretation of Bbj‘/aa

are therefore ;iden«ticalgms,thosg of [28]. Therefore:.

Result 7 In a closed economy, the. optimal pmductzon subszdy s* will decrease
with - mcreasmg faad expendtture shares.  The beneﬁcml effect of a production

subsidy on -the consumption Szde is more than offset by a (relativey increase in taxes.

This result relies on the assumptmn that individual preferences are identical,
which implies that the individual share in consumption equals the tax and iricome
share. If this is not the case, i.e. when consumer preferences are not identical-among
individuals:-or.-when- individuals ~have different marginal “income tax rates, the
marginal  individual impact of a subsidy, AAi, has two:additional terms reflecting

these differential impacts:

i Th dy' .[ dA dq’ dp i
A=A+ (1—&7,){t-55—+¢,[ s-é;- f(l-t)Aa‘s‘J} + ¢ (p xD)A-—- [29]
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e

's income tax' rate is” below, equal to or above thé average mcome tax’ Fite (rcr A5

0), respectwely The last term of 29] reflects the d:ffer-e‘nhal effect on mdwrdual i's

tax is iarger than i’s share in consumpncm and vice versa.

In this situation, the impact of an increase in food expenditure share becorties:

ab BB v o B
el = K+ (K= Kp) (I+5)( J c; dIs) [30]

aa aa

where ab /aa represenfs the result fer 1dent1ca1 preferences and margmal»

propensxty to cansume food (K >I) wﬂl Iose less than an average mdwxdual ot
may even benefit if the aggregate share of food m expendxtures mcreases Therefarel
poor perle, who are unemployed or Workmg in the informal sector of the
economy and who pay less income taxes. ang, have. a;)mgher)pmpensxty to consume

food will be less resistant to préduction su’bsidies’ cormp-éﬁ:ed to ‘rich’ people as the

Corollary 7.1: Differences 'in either consumer preferences or marginal income

taxes among individuals induce different political reactions with a change in the
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food. expenditure share.. ‘Poor’ people, experiencing small ‘marginal incomie. tax
rates,. few, government benefits and. having .a higher than .average. marginal
Pr/pezﬁlgty to. consume: food, will -be less politically resistant to — -or may. even

suppart - Upzqductign: ‘subsidigs = than. will ‘rich’ people . This. diﬁefe;ntial political

In a small . open, .ecomomy, consumer. prices are unaffected by a subsidy

,/(dp/ds= 0y Therefere, md1v1dual margmal welfare, and cansequenﬁy Jpolitical

support for‘ a productmn subsxdy, are:not affected by the ‘share of feod expendxtures@

inthis ¢ase, .
Corollary 7.2: In a small open. economy. the optimal production subsidy .s* is

not inﬂuen-ced by the share of food in total expenditures.

dxstrxbutxon of tanff revenues. Consequently, the negaﬁve n'npact of a Iarger share
of food’ expendxtures on s* is ciue to. fhe. dlstortxonary effects of the tariff on tax and
consumption‘ Represennng the margmal nfnpact of 2 a tarxff per unit of fixed factor ),
for identical preferences and i income tax rates, by b ('E), the followmg result follows

ab(t)
= 8(e, Y- a)* ﬂ ( o B

395’

efficiency loss on the consumption side, which increases with the consumption

level. The other terms in brackets reflect the ‘tax base’ effect (o) and the tax

20 See appendix A.4 for the derivations of the impacts of a tariff.
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redistribution effect (\p) Fo:c Workers and mdustnahsts, Bb ('c)/ 8&: is negahve Forr

Cuféﬂaty 7.3: In a smuall open economy the optimal tariff 7' will decline as the.

share. of food éxpendiimres increases due to an increase in the distortionary effects

whether thexr consumptlon share is smaller or larger than thelr tax shaxe, reﬂected

_‘_gm the followmg equanon

ab(‘t) 4 TU NN A
“"T \'D+‘('KT~KD)

%) ez : do

those individuals whose share of fOOd consumptt(cm is Iarger than thelr income tax
share (k; < xp). The differential’ imipact is the -opposite -of the one under a
production fs‘:tilija‘sid'ifzat‘ién 'regiiﬁ'ie * People - who receive a large ‘share of géVerﬁment
revenues and/or have a small)MPC will experience a smaller margma} decréaSe or
a margmal increase in- welfare as the share of food expendrfures ‘goes up, compared
to ‘othier’ people. As the share of food expenditurés increases, they will increase

their political support for tariffs or oppose tariffs less than those people whose MPC
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is Iarger and/or whose share in govemment revenites is smaller.

“ Corollaty 7.4 : "Péor’ “people, expericicing small margtmzl income tax rates, few
government benefits and having a higher than average margmal propensxty to
consutie faod will  oppose import tariffs more mgarously than rzch' people This
resistance increases wherz their share of food expendztures share is larger *
“This agam mdicates that one has t6 consider the combiriation of tax/tanff:f?

dxsmbutxcm and cotisumptmn dzsmbunon in analyzmg the 1mpaef of the share of -

‘faod ccmsumptmn m wfal éxpendlf:, fz‘on the equi_, brmm subsndy The general"

agrlcultm'al protectlcm s only Vahd “in pa;rtlc,ul:ar situations.  In develo,pmg"

countries urban constimets oftendé._ not récﬁé'ive)‘ja ﬁ.fapéféénal " share in the
redistribution’ of tanff income, if anything at all. In i:hié case, a tariff ‘does havé";i
mgmﬁcanﬂy négatxve effect on those md}vxduals In general the mcome tax system,
~am‘;i the preportxonal taxahon and re1mbursemeﬁt is gradually mstall;ed as economu:
developmient proceeds. Hence the perceived impact of a reduction in food
experiditure share on agricultural subsi;;ﬁéaftion may ‘hide’ the impéct—.of«a_ change in

the tax system. .

The..lmnact, of t’he_ Share of Agriculture in Total Employment

bengﬁ;t;gg_f_rgm, )the._;pgl;xc;y_ . {As , lqr;g s . ;:he increase in pcia;t&cal_ suppozt».frem
implementing mbsig‘gi_;}%fion policy outweighs the reduction.in. support, fimezpaﬁcy

will be implemented by the politicians. Either a minority or a majority can get

subsidized, depending on their relative incomes.
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ort f@r a ngen transfer mr both.» Ii foﬂﬁws from - {16}'

.,}t@f £he p@hticai espnmal subsxdy s*.

Alfsc, - political ergamzaﬁcm costs are’ 1gnored ifv this ‘model, and. consequently

the effect that group numbers have on political organization costs?!.

Result 8 : Either a minority. or. a majority can get subsidized, depending on ' their
relative mcames With. per capita endawments constant  per- sector, either. an

incr asef in - mdusinaf emplayment or:.a decrease in agnculfural mployment will

mCrease s"

The share of agncultural employment affects the political eqmltbrlum through.

its i‘m’pact on the, distributional effects of a ‘praduction subsidy®. First, more labor.

21 Olson has gargu;ed that ‘both thé size of the agricultural and trban population and :the difference in
thelr ¢communication abxhty, because of mfrastructura} and technologxcal reasons, has had a- ma;or
impact. on . their ability.
speczfy de1dual pchtxcal supp@rt as )
5= 81 Uks) - UCQ) # ) i S

where 9 represents the avat!abie Cemmumcahon tcchnology for i, # is. the number 0f people that
are-affécted thesame way ds I, and with 5" < 6,5 s 0. Fora given level ‘of subsidy, the “effective”
political support 1., the support as it is perceived &bv the politician, will ‘be larger if the size of the
group that. is bereficially affected is smaller and if the. abxhty of -the members of this group to-
communicate with each other is greater. A change in #, 8 will induce a change in the relanve
political weights of both groups; resulting in 2 shift in the equilibrium-policy. -~
22 This analysis goes along the same lines as the one for agricultural and industrial capital. More
details can be obtained from the author.
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employed inagriculture increases the output elasticity @4/, > ‘0) and-therefore

increases deadweight losses and the inicome tax. ‘Further, with more labor employed

magnculture, “theshare -of land:in food production costs declinés. “This has &

positive effect on the elasticity of land rents w.r.t. producer-prices. The smaller the

capxtalmtensxty, .the- :morewr*espdﬁéive land. rents :areto -5ou%tpnt pri;cé,i» A second

be concluded:

. Result 9-:: A .decline .in agricultural - employment ~induces -an ‘incredse in

,agru:umzral pratectton if the zndustmzl capztal stock -is Iarger ‘than total’ agrzcuftural’
capital arxd/ﬁr employment in’ mdustry s suffzcaently larger than -in agrzculture i
O»themise., the impact depends on the relative size of the input substitutability ratio

of agriculture and manufacturing versus their employment ratio.

44 The Impact of the ‘Dem’zz’hd and Supply - Elasticity

The margmal effects on fixed factor return per unit of producer pnce change, Z, "

and ZM are: ﬂot mﬂuenced by a change in the demand eldstzaty (GD) Thé only effectﬂ

of GD is on the pnce change dq/ ds A hlgher eIastmty 1mphes a smaller consumer

pm*.es change mduced by a proﬁiucﬂon subsldy Wxth dq/ ds —«dp/ d‘s + -1, the
producer price change increases.- However, it is- dem@nstrated earher that thls does

not affect the political equilibrium. Therefere», a ehan—ge in op-has no effect on the
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political, equilibrium. - This- result: holds in a closed. economy and in-a small open-
economy situation. . It is.shown in appendix. A7 that op, does.affect the outcome for
a large. importer or-exporter. -For .a large food exporter, a decrease in the demand.
elasticity.increases. the decline in its terms of trade. . This reduces everyone’s welfare
and. will result in a lower equilibrium subsidy. The opposite result holds. for large

importers. Therefore:

; Result 10 .. The. -demand . elasticity - does: not - affect the * political ethbrmm
S“hszdys* in a_closed economy,. or in-a small open_ econoiny situation. - For a lrge
food _exporter, . 5* will - be’: lower - for .produicts with a. small.. demand... éza&iiﬁ;tyé -
Protection .. will .be higher for products with a small demand - elasticity for. large

importing .countries.

A higher supply elasticity, holding everything; else constant, increases the tax. -
srate and the deadweight loss burden. This decreases the political support.of those:
béﬁefiﬁ@g'ffbmvthé subs1dy and increases the resisi{aﬁée!of those who éfehtxri’by it
Result 11 ¢ Agricultural . protection will be lower for products with higher supply

elasticities.

5. CONCLUDING REMARKS

paper. is that .if political support. depends on policy induced: changes in- welfare,
politicians will establish -a :redistributive transfer from . the ‘rich’ to the “poor’."
Empirical examples of such induced government policies are the .agricultural

programs established in the first part .of the century to solve the ‘farm problem’ in
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the” United States. ‘Tracy extensively describes. how virtually all- West European -
governments have implemented measures to protect farmers’ incomes as reactions
to ‘agricultural crises” since 1880. More ‘empirical support for the effect of income
differentials on redistributive-policies in agriculture is provided by Gardrner (1987),
Honma and Hayami, and ‘de Gorter and Tsur. Gardner’s analysis shows that there'is"
a negative relation between producer gains from farm programs and ‘both ‘lagged
farm income and lagged relative pr,ices in the United States over a seventy year time

mg and
services and the ternis of trade of agriciultura}) versus non-agricultural gs De
Gorter and Tsur show this negative relationship with data from the Werld Bank
Political Economy Project (see Krueger, Schiff and Valdes). Additional empirical
szrppéﬁ for the. ne’gzaﬁve relsaﬁionshipibetween income and ‘government transfers is

the a,secend; zmportant resuzlt 'of this. paper s that structural ~changes._in -the
economy ' influence the political equilibrium through their effect on pre-policy
endowment incomes, on the impact of the policy on individual welfare and on the
efﬁclency of the pohcy in transferrmg income. These changes affect the political
support of xnchwdua}s for the government policy and, ‘consequently, - have an
imp&ct:on the poliﬁ-eal fequiiibrium policy. The an‘alysi'é indicates that the increase

A number. of structural changes in the economy during the pr@c@ss,develfapmerff-faﬂ;
induce a shift in the political equilibrium tovwards subsidizationof agriculture.
The model predicts that the ' equilibrium subsidy will increase with an

increasing gap betWweéen agricultural and non-agricultural incomes, declining
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agricultural output share, increasing capital intensity in and outside agriculture and
decreasing output elasticities.. The impact of demand elasticities will only affect the
subsidy level for large importers or exporters. The situation is more complex for the
reduction of food in total consumption expenditures, where the result depends on
the distribution of income taxes and tariff revenues.

Empirically, economic growth is strongly correlated with growth in the capital
stock and especially with growth in industrial capital. Several studies indicate that
agricultural protection - i,ncrqases': -during -economic - growth; ~. -Balisatan .and
ROuiﬁasset - find, for 68 miarket economies, a positive. relaﬁoﬁshigjﬁ “between
protection rates and J»b@:th the. eapitél;i:abor ratio in ih.&ustry 'and the capital-land
ratio. | |

Gardner (1987) and Herrman find a negative relationship between protection
and the self-sufficiency ratio of agricultural products. Honma and Hayami further
i;ndi'cate a negative relationship between the share of agriculture in GNP and
agricultural protectlon Bahsacan and Roumasset find a negative relationship
between protecﬁcm rates and thie share of food in expenditures. Finally, Gardner’s-
analysm indicates that a low supply and demand elasticity are associated with more
intervention for the United States??.

This paper provides a consistent explanation for all of these empirical findings

in the literature.

3 The follomng regression results, based on data in Anderson and Hayami, and Anderson and Tyers,
provide some empirical support for this. The regression measures the impact of demand and supply
elasticities on the nominal rates of protectxon { for six {(groups of) agricultural products from the EC,
Japan, US and Canada ) (t-ratio’s are given in brackets; DEC, DJA, DUS represent dummy variables for
the EC, Japan, and the US, respectively):

In{NPC) = 4.356 - 1.539 * E +0.218* ED +0.655* DEC + 1.239 DJA + 0.185* DUS (Adj.Rzr-OA?l)

A A

@23) (338) © 086 (93 530) (08
In(NPC) = 4.291 - 1.677 * €, + 0642 DEC + 1776 DJA + 0213*DUS  (AdjR*=0.72)
239) (-396) @.91) G537 (09%)
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APPENDIX

ne ent condltmn of 1abor ylke_;,é,ﬁ. S P
’ QLAA +oapm Ms L . ; ) [Al]
where L is the fixed total labour supply. K4 and Ky are fixed. The demand side

is characterized by the demand functions AP(p,Y)-and MP(p,Y) with p the relative
consumer price of “food” in terms of the manufacturing product and Y is national
income: The effect of a production subsidy on- the supply side can be seen from

dxferenhatmg the produetmn functlcms
TN

~'A5~e’ 'i‘ and M5~9 T {AZ]
c A=l O v 2.

W}th 6;() +9Lj = 1 FuH emplo ,f £ ,
« Apa LA{‘ 7»LM LM =0 - . - {A3]
where Z,L} —I.j /L. Furthermore, campetmve Conchtxens yield '

q 9LA W+ 9KA YA [A.4]
and - 0= 6y W Bicig rM {A.5)
Finally, LA = - GA('W - I'A) [A.G]
and Ly =-oy(w-1y) [A.7]

‘where o, and Gy are the elasticities of substitution between labor and capital in

réspectively agriculture and’ manufacturing.- “The- effeét on the demarid side can be

seen from totally differentiating the demand relatxons and combining them. This
N

yxelds v A -1 AM =-0p p [A.8]

where 6p = - (M €aa + Malum ), €518 the compensated elasticity and m; is the -
income elasticity. If neither good is inferior, 6p > 0. If demand is homothetic, np =
Mvy=1and 6p =- (€4 o+ ) 1 the. total substitution elasticity. The change in
consumer prices, producer pnces ‘and a subsxdy are related as follows:

..~(18)p+§s : ’EA9]

can- salve for the ertdagenous Varlables (x e the pmporhonal changes m A M LA,
LMI P, q; W: rA!rM)
The impact .of the subsidy on producer and consumer prices depends on the

economy’s trade situation. For a closed economy, AS = AP and combining the
demand relations and the full employment conditions yields a relation between
consumer prices and sectoral employment:

/A D PaN )
pP=-Apa B Ly [A.10]

MM 6 Na 6

with
opALa  Op MM



the subsmtuami , y, The rec ‘
on the shate of labour in cests and on the ex1stmg labor division. Cembxmng the -
supply conditions and the full employment restrictions yields a comparable
relationship between producer pnces and sectoral employment:

- fb,; *Qi"c‘A,, V ‘Qm ) ’

e,
Oada  Ombim. - . : :
Here, the relationship is posxtxve As the produc&r pnce goes up, producers wzll
: shxft their ;resourcesf towards the: productmn af the»i»product;»v» Since in th1s~madel»

{A lla] 5

~with

fact rin mdustry } (Ienes) Mussa refers tor the mverse of’ fh}s ratxo as the eiashcxty
of the demand for labour in sector j. Again, the total effect is a weighted-effect of the
sectoral effects, with the employment ratio (hpaZKLm) as weight. ‘Combining these
relations with [A.9] yields the well known result that-a producer subsidy induces
pmducer prices toincrease and a’ faIl in consumer pm:es
& T 4 gD ds s +(1¢5>;30

- For-a small open “economy, consumer ‘prices are unatfected by a producer
‘ q/ds 1. The

bsid 1 tive change of other end@genous variables can be- ’
expressed in terms of the relative. producer price change. Let Y represent the
elastxcxiy of the wage rate with regped to a producer price increase, then y, = w/ q

and . S s

Aa Ca ‘
Y, = e [A.13]
Yo RpAlat M tu

with t;} 6/ as the elasticity of demand for labor in sector j. This results

“shows the importance of factor substitution ‘and factor intensity (as measured by
d}gtrxbut;qnal shares) for the responsiveness of the wage rate to changes in[q]”
It is easy to see that 0.< Yy < 1. Similar resuits for the elast1c1ty of land rents

(\;;Aj anﬁ of intefest rates (WM) can be derwed1 Yy == Oy /' Bm) VY, <0 and Yy = (1-
QLA W)/ QKA 21

1 Pi‘eof,of the second result: since Y,y < land O = 1-8, 4 , O < 1814 ¥, which is a sufficient condition
fory, > 1.
A2



‘ j- 1 d : dq Sl oA I;?/:{;:I -
X «'-(1 ) ds cp[s ds,“)'(l t)A & ] B [AM]

G /Ly ) the avera%e capxtal mtensxty : :
%erefore far all individuals that own Ku > kM there is an addxtwna '
e effect on the income share is positive for peeple whose capital

g Th nf\l@ss because of red ced returm 'xs‘a fset

o T '61 h
mdustr}}
loss h

or Iese if. we cambme‘all of the separate effects ? Usmg the prevzous rééﬁlfs it is
‘oby wus th t people Who own noland and an amount of capital larger than ky , will
i : s lose. ‘Toanalyse the ’a%al effect for landGWners, EA 14 can be rewntten»g

; reted as the "}th co
<.£ .3) If ai_‘ v

People Wxth a larger share of rent mcame than '\ * gain from a subsidy, people:
with a smaller share lose. The vatue of I'}* g depends on the production technology
0

in agriculture (c,), on the cost share of labour in food production (6, ,) and on the




modltys bias with
A /'wc;qltu:e is

ar&o-Vmer madel any cermmodxfy ‘ j “could be urtbxased dependmg
bo’rh ‘on factor intensities -and -elasticities. A specxal case leadmg to unblasedness

wmﬂd have

thus driving up he wage relatwely mc&re:tha
labor. (F miand }ones, P 342- 3) . :

Eetr be fhe dxf’ference etween the -domestic pnee and the worl& ‘price of fead .
iet=p=p,: Asfora meduction subsidy, the margmal chang& i real disposable-
income fmm Tis (thh jo ““q)" -

dA® - AP’ sAP’ -, D 48 :
T ( d‘t —d”t ] (1 t)A d’t +(A A) R —V {AIS]

W1th dAS/dfc >0, dAD/dt <0, dp/dt 5 0;and (AD AS) & w/dr = 0 for a small or
closed economy, positive for a large exporter and negative for a Iarge importer.
Mayer and R;gzman (‘1990) show that for a smalf country importer Ay < A for every

Fehcxes ‘would be implemented
rger for a subsxdy and)prissurf
< st

i : § S y.l ,: fow
'S 1s smaller for 2 2 subsxdy than ‘for an : )qjj‘,,‘ -
is ;thatv»”each ;person B tlmal mst 'ment naw ANVol ves

urther, i o5 prot s -

holets for small gamer‘s for whom the terms of tracie effect is larger than the mcame
effect. This is reversed for large gainers, who therefore favor subsidies over tariffs.
The results do not change for a small exporting country. For a large exporter, the

terms of trade effect is now no longer favorable. Instead it increases the losses from
intervention. Hence; Al << Al for everybody if agricultural products are exported.

A4



EA,. 18]

P ct. af Iaber in

gri re b lasti his -me vat ithe value mar inal product of
labour in. agnculture ( MPL ) cuirve “gets ste er.. This in turn implies. that the
relative change in wages’ wxﬂ reflect less the r ative output’ grme change. For the
same.reason food supply response is’ ‘smaller: Qe /oK, <. Other results are
a\gM /8KA > 0 : since the elas%xcxty of wage rate is lower, ‘relatively more of the
‘ ents,. and 9q. /oK, s <. The lmpact on land rents

i f: apr/aKAw o . oo

go p yri,,e réduchon m”wagé rate e}astxctxcy leaves more
Tevenues for flxed factcsr refums Both these effects are positive. To 'show that the
overall effect will be- negatxve, one can wrlte BWA/ &KA as a function of ,, and cost’

f s’harefs: ——=— (1= ( 1+6LA YRV \y2 ) [A.20]
d KA 91<A
From thzs, ohe can. she:;w that oy /0K, 20 xff Yoo 1, whxch is 1mp0531ble
Using these results; ‘we can put: everyﬁung toge ,,j;éi‘ L
3 Zy 1‘:&4 | ’3 WM‘ Ty

because both the dea&wezght loss- effect and the mterest rate effect are positive.

For unit returns in grxcufture, there are two opposing factors: a negative effect on
land rents is- mitigated by a positive effect on.dea; weight losses: e

8Zs T a: de g
Tx =003 Yo _p 2%, B

This wxll be. lessvthan zero. unleés the zmpact c;)r_t )eiead weight losses overtakes
the effect on revenues. s can only happen if taxes and input substitutability ‘ar
very:high. Actually, for this to happen, g, has. to- be greater than 1. To proof “this;
write

is equation again as a funiction of y,; and solve for y,,. This will show that
a\pA,r_az = 0 fory o= (1=t)/[1 ~ t.(1~o)]. The restrictions on.w,, finish the. praof
‘Using the implicit functmn s* from equation [16} it f@nows that P

d s* +( K +K b )
st by Abaat Ky MA ) (A.23]
0K, Ka bae + Ky by
Combining this with the previous results [A.21]-[A.22], it can be concluded that

A5




',that B\glw/ 3K, ’>) 0. Wxth mcreasmg capital
ou ¢turing’ becomes less elastic.

: of avfood price

s “iricrea . npac ce i aée on industrial 'wages. This is
reﬂected in the seccmd té'rm’ of the foIIowmg equatlon T ,
L a(e /0i) Oy 9 S e
‘FM o \Efw a7 Okem Lt ‘Vw ~ ) [ A24)
B KM v

EJKM Tk 9Ky

The first ternt reflécts. the: redu sl 8
effect is positive. Completing the ion shows 't
,effect act:ually more, than fose’fs the mcreased mﬂatmnary &ff ,et, .

’ ”ociuctlon Costs Thrsj

31249 outpu respanse toa price.

co siimiers and industrialists will benefit
al stock: 0Zy /BKM > 0. Agricultural

proﬁts howeVer declme because of mcreaSed wages: , o

aWA eLA Y
3Ky | Bga 0Ky

, for unit returns in agriculture, we have the. same situation as when the

pl of landincreased.. A riegative effect on land rents is mxtxgéféd by a posxtzve

effect on ta:xes aﬁd dead Wélg}'if losses: -

AZy ”’YA((V )a% asA}

3Ky g IKy 9Ky

The conditions on the sign are similar, The total efféct will’ be negative unless
the substitution elasticity and-taxes are very large. Similarly, the final conclusion on
the impact of the mdustnal capital stock on s* will be comparable

[A.26]

[A.27]

AJ Large Open Econom
To derive’ ttﬁz efffcts of a subsxd in a large country-model, we need an extra
condition. Let A Tepresent the food imports and manufacturm exports of the
home ccmntry The tra de. baiance Constramts af the heme and erelgn cauntry

impl o
py PAncMX:PAf “MffAh“"Af S lAs)

A before, combmm% the detnarid relations and the full ‘employment
conditions yields a relation between ccmsumer pnoes and sectoral employment:

p=- (AP, BP L R+ kA BP L [A.29]
A O0a i Of) 7 f of
with pP = A :A ML ":’M , {3 =Qp A :‘A + OQp YfM ;:M , [A29a]
OrAfa  OrTAlM OF AL orAim
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Yo = QF/QP for i=h,f and O=AM. Further, Qg = Dg -R(1/1-7h) and o7 = oy +
o (R-yL ) + R with R=Dj(1+1 [/ )+ Dy (11 /Y) and D= QP /QR, for Q=AM.

Combining the supply conditions and the full employment restrictions yields
comparable rélatmnshxps between pmducer prices and sectoral employment:

q,=- MBS Lh and § =-2Ls pP L [A.30]

1 i
where BS=- 6“ + ,Q.K-‘ﬁ" for i=hf. (A.30a]
Gxhia O AmM
Combmmg these relations with [A.9] yields the impact of a production sub51dy
on producer prices:

s BRED
ds ﬁh (ﬁf 3 )~+ (1 8). Bh 5{ |
Usmg this, it can ‘be shown that
. aGg o ag . - (1~5) { 2 : |
By . o U Bﬁﬁh Bf) oo (A32]

55 9% o ﬁi(ﬁf +BP )+(1‘5)F3 13f ]2
For a food importing country, the political equilibrium condition, and
assuming as before that a(s) = 0, becomes:

baKa=~|by Ky +2v[nf + —t L [A.33]
where v = ¢' (AS — AP) p, . With dZ 4 /dop = B‘ZM/BGD =0and x =v/q, , the
nnpact of the demand elastvcxty on the eqm 1br1um subsidy can be derived as:

S 2 na +n
d s* [ M M ]aGD
N o [A.34]
aB’D {., - BZM K BZA 2« . ax ;
: “nM Tast Tt AT -+ nM an |

With ox/ Bsm {from azA/asD <0) and ax/ds* both negahvé, the denommator
and the numerator-are posmve as long as the country’s food imiports are not too
large relative to the country’s own fooc productmn herefore ds*/dop < 0 for a
food importing country. The opposite result holds for a large food exporter.

A7
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