agricultural producers must be as large as a given income target and by considering that deadweight costs of taxes elsewhere in the economy are too important to be ignored (Alston and Hurd, Alston et al. 1993, Moschini and Sckokai). V/e differ from the studies quoted above by recognizingthat "agricultural" goods currently subsidized are bulk commodities as well as final commodities which process these bulk commodities. 'We thus extend the existing literature by integrating the three following points into the analysis. First, most agricultural goods are processed before final consumption. Second, most agricultural policies apply to both the bulk and the processed agricultural good stages. Third, the central objective of support of the agricultural revenue is often accompanied by an objective of revenue compensation directed towards processorsmainly because agribusiness interest groups are politically powerful and active in the policy-making process in which farm programs are decided (Alston et al. 1989).

The example of processed cereals in the European Union (EU) and in the United States (US) illustrates this third point. In the EU, where the internal price of cereals is above the world price, processed products made from grains benefit from trade protection. The level of export refunds on these processed products (mainly wheat flour and malt) is notably determined according to the content in cereals and the difference between the intemal price and the world price of cereals, which corresponds to an objective of compensation of processors for the overcost of the intermediate good (i.e. cereals). They are also determined according to "outlets and conditions of sale of processed products on the world market" (CAP Monitor, 1997, p. 104-26). This leaves an important room for maneuver to public decision-makers, so that the subsidy policy may more than compensate processors. Similar protection mechanisms are present in the EU pork and poultry sectors, where the intervention policy explicitly takes into J account the "processed cereal" characteristic of these animals, thus the insights of our model apply to these sectors as well.

In the case of the US, the pre 1996 Fair Act policy in the grain sector mainly amounted to a producer subsidy.

'When the Export Enhancement Program was introduced, it was first applied on bulk commodities (wheat), and it was later extended to include flour and other processed goods. This last situation corresponds to the case where there is an income transfer to both farmers and HVP producers.

The analysis of policy intervention in two vertically related bulk and processed agricultural good markets has already been the focus of several works (e.g. Alston et al. (1989) in a closed economy, Chambers (1983) and Paarlberg in a two-country framework). While the corresponding papers are centered on comparative static effects, our analysis is concerned with second rank optimality of intervention in presonce of a redistribution constraint. We consider efficient redistribution, first to bulk commodity producers in terms of minimizing the total costs to consumers, taxpayers and final good producers of achieving a given increase in farmer surplus, second to both bulk commodity and final good producers in terms of minimizing the total costs to consumers and taxpayers of achieving a given increase in both farmer and final good producer surplus.

Our analysis relies on a two country, two good, sector-specific factor partial equilibrium model. 'We consider only subsidy and tax instruments and we exclude, in particular, lump-sum transfers, decoupled payments and production quotas. To account for deadweight losses of taxation in this partial equilibrium framework, we assume an exogenous and constant marginal excess burden of taxation (Alston and Hurd). Following Paarlberg, we assume the home country exports the agricultural product as well as the FIVP which uses the agricultural product as an intermediate input.

Analytical framework

Notations and definitions

In the home country (H) the bulk commodity 1 is produced with a variable input x and a specific factor K,. The bulk commodity is used as an input into the processing sector producing good 2, combined with the variable input x and a specific factor Kr. The two goods are produced under competitive conditions using technologies with constant returns to scale, with the variable input perfectly elastic in supply and the two specific factors perfectly inelastic in supply. The price w of the variable input is exogenous and the two industries are profit maximizers. The home country exports both the bulk commodity and the processed good, while the foreign country (F) imports both goods. There is no public intervention in the foreign country where technologies are of the same type and variables are denoted with an asterisk. Le,t ps, and pd, denote supply and demand prices in the home country, and pi (i = 1,2 ) the corresponding world prices. The following graphic summarizes the structure of the model. Let us consider the home country. Each industry may be represented by a well-behaved restricted profit function, xt (ps,w,Kr) for the bulk commodity industry and n'(ps,pd,w,Kr) for the HVP industry. From Hotelling's lemma, the supply function for the bulk commodity 1, the supply function for the final good 2 and the derived demand function for the raw input 1 are given by (omitting the arguments il/ , K, and IÇ):

(1) ^S, (ps,) = nl(pt,) ,

(2) S.r(ps,pdr) = 7ï:(psz,pdr),

(3) D, (pt,pdr): -/T? (ps,pdr) , where a/ denotes the partial derivative of the profit function in sector 7 with respect to the price of netput i . The export supply function for each good is then defined by:

(4) Xr(ps,psz,pdr) = Sr(psr) -Dr(ps,pdr),

(5) Xr(ps,pd,pdr) = Sz(psz,pdr)-Dr(pdr),

where Dr(pdr) is the home country's final demand function for good 2. We assume there is no final consumption of good 1.

The market clearing conditions require world trade in each commodity to sum to zero, i.e., (6) X,(ps,psz,pdr)+ Xi(pi,p,l) = 0, (7) Xr(ps,pd,pdr) + X;(p;,pi) = 0

The welfare function in the home country is defined as the sum of the bulk commodity industry surplus ( Y, ), the IIVP industry surplus ( Y, ) and the consumer surplus ( Y" ), less the taxpayer cost of the policy (Y,):

(8) W = V1 +% +Y -Y,, with (9) E =Tlt(psl), (10) Y, = n2 (psz,pdt), D2 (11) Y, = t{or1+ç1at -pdrD2 , 0 (l2a) Y,: (1+â).[(ps, -p).X,+(psrp;).Xr+(ps, -pdr).Dr+(psz-pdr).Dr],

where â is the marginal excess burden of taxation, and where the four right-hand terms of (12a) represent the taxpayer cost ofexport subsidies for good 1, export subsidies for good 2, domestic derived consumption subsidies for good 1 and domestic final consumption subsidies for good 2, respectively. Each "subsidy" can be a "tax" since we do not rule out a priori a domestic supply price lower than the world price (i.e., p\ < pi ) and a domestic supply price lower than the domestic consumption price (i.e., ps, < pd,).

Clearly, more than one set of price instruments would achieve the same partial equilibrium outcome (Dixit and Norman, Moschini and Sckokai). Using export supply function definitions (4) and ( 5), one easily shows that Y, could equivalently be defined as a combination of export and output subsidies/taxes (equation (12b)) or as a combination of output and consumption subsidies/taxes (equation (l2c)).

(l2b) Y,: (1+ 6).1@d,-pÏ).4+(pdrp;).Xr+(psr -pdr).Sr+(psz-pdr).Srl, (t2c) Y,:

(1 + â).[(ps, -pi).S, + (ps, -i).5, + (pT -pd,).D, + (p) -pd.,).U1.

Optimization program

The home country's government objective is the maximization of domestic welfare, subject to the constraints that total rent to farmers and agribusiness firms must be at least as large as given income targets nt and E2 , respectively. In terms of the notation introduced above, the lagrangean for this maximization problem may be written as:

(13) I(ps,,pd,psz,pdr

) =W + 1(n' -Et) + p(tT' -7T'),
where ), (respectively, p) is the Lagrange multiplier associated with the minimal bulk commodity (respectively, processed commodity) industry income constraint.

'When the two Lagrange multipliers in (13) equal zero, the maximization program reduces to an unconstrained optimization problem, i.e., to the characteization of the first best optimal price policy. If the objective of the govemment is to transfer income to farmers only, the second Lagrange multiplier in ( 13) is set to zero. Differentiating (13) gives:

(14) dL=(L+6).lXr.dpi + Xr.dpi-(ps, -p).dxr+(psrp;).dxr-(ps, -pd,).dD, -(ps, -pdr).dDrlô.[S,.dps, + Sr.dps, -D,dpd, -Dr.dpdr] + ?u.Sr.dps, + 1t.(Sr.dps, -D'dpdr).

The two world prices, pi md pj, solve the two world market equilibrium conditions ( 6) and ( 7). Differentiating ( 6) and ( 7) using ( 4) and ( 5) gives:

(15) Srr.dps, -Du.dpd, -Dr,dps, + Xir.dpi + Xir.df, = g, ( 16) Srr.dpd, + Srr.dps, -Drr.dpd, + Xir.api + X)r.ap) = g where S,, = rl, > 0, Sr, = n2r, > 0, Dr, = -nl, <0, Sr, = fr7., -T?, = -Dr, 10 under the assumption that good I is a normal input in production of good 2, Xir=S,,-Dirr}, XÏ, = -4, = Si, = Xïr< 0 and XL = S; -4r, 0.

Inverting (15) and ( 16) yields:

(t7) Differentiating ( ) and ( 5) and substituting corresponding expressions as well as ( 17) into ( 14), we obtain an expression of dL in terms of the variations of the four choice variables, i.e., dps, dpd, dps, and dpdr:

(l 8) dL =10+ ô.( tP *, * Y *, -(ps,-pi).s,,) + (A -6).s,l.dps, + [(1 + r rpé#e . y, -D"x)' lSux| . x, * (pd,pi). D,, -(ps, -ï,). s,,)

-(p -6).D,l.dpd, + [(t + r r%ùFe . y, -Dox), j suxi, . x, * (pd, -pT). D,, -(ps, -i). s,,)

+ (p-6).S,l.dps, +r(r+ ùe# DrrXi,

^9

xl + X, + (pd, -p;). Drr) + 6. Drl.dpd, Optimal intervention is obtained by equating to zero the partial derivatives of the lagrangean with respect to the four domestic prices, i.e., by equating to zero each term in brackets in equation ( 18). Two cases have to be considered depending on the determinant A, = Drr.Sr, -Drr.Sn be strictly positive or equal to zero.a We first present the results in the casewhere A>0.

3. Efficient price policy for the two countryo two good economy (case where ^ > 0 )

Optimal price wedges When the determinant  is strictly positive, the four first-order conditions may be written in terms of price differences p\ -pi, psr -pd, psz -pi and ps, -pdr:

-Y,XL + XrXi, _, (19a) ps, -pi =:

^. Bydifference,woimmediatelyobtainoptimalexpressions for pdr-pi and pdz-pzi

(t9c) pd, -pi = -X,X; + XrX), p Dgn -S2Dn , 6 DtS22-S|Dn -1*ô'' l+6' (20c) pd, -pi = xrxir-xrxi, 6 D2 d t+6'D,
Interpretation with the targeting principle In a general way, the govemment chooses four prices, e.g., the supply price of the agricultural product 1, the supply price of the processed good2, the domestic derived demand price of the agricultural product I and the domestic final consumption price of the processed good 2 A Clearly, more than one set of subsidy and/or tax instruments can be used to achieve the same optimal equilibrium outcome. We expose here the policy consistent with the targeting principle (Bhagwati). According to this principle, "when distortions have to be introduced in the economy, because the values of certain variables have to be constrained, the optimal (or least-cost) method of doing this is to choose that policy intervention that creates the distortion affecting directly the constrained variable" (p. 71).

Improvement of the terms of trade

For each good, the terms of trade distortion calls for a negative price wedge between the two domestic prices and the corresponding export price, i.e., (-XrX), + XrX)r) / ^.

< 0 on market 1 and (XrXi, -XrXi) I Ë <0 on market 25. According to the targeting principle, these negative price wedges should be achieved by export taxes to improve the international terms of trade by exploiting the large country market power. In the particular case where

)"= lt= 6 = 0, equations (t9a) and (20a) (or, equivalently, (19c) and ( 20c)) reduce to:

(21) lps, -pi, ps, -pil=lpd, -pi, pd, -p)l=FX:,-x)l

This formula generalizes the two country, one good partial equilibrium model result that the optimal export tax equals the inverse elasticity of the foreign offer curve (Dixit and Norman, Feenstra)

Revenue constraint towards producers of good I

The least-cost policy to achieve the predetermined bulk commodity producer welfare requires a positive price wedge between the bulk commodity supply price and the two demand prices (i.e. the domestic demand and the export prices) of that good, )".&l[^S,,(1+â)]>0

(equations (19a) and ( 19b)). The targeting principle calls for a production subsidy on good I xi,

x), xi, XL in order to satisfy the bulk commodity producer income target.

Revenue constraint towards producers of good 2

In order to increase the HVP producer income, the govemment can raise the supply price of good 2 and/or diminish the domestic derived demand price of good 1. One verifies then that optimality requires t'wo additional price wedges, h -p4 = F.(DrSr, -SrDrr) / [(1 + â).Â] in equations ( 19b) and (19c) as well as ps2-pz= tt.(DrSrr-ù4,)/[(1+â).^] in equations ( 20a) and (20b).u These two supplementary price wedges may be written as: (21) At the point of optimal intervention, we then have:7

(22) (ps, -p). S, + (p, -pdr).D, > 0 .

Equation (22) shows that price policy expenditure implemented to achieve the HVP producer income target must be positive at the optimum. This inequality rules out the possibility of taxing both output of good 2 and domestic consumption of good 1, or having no domestic price policy in sector 2. One also notes that ajoint intervention orL ps2 and pd, is superior to a univariate intervention on ps, onIy, or pd, only

After some tedious manipulation and simplification, the price wedge psz -pz may equivalently be written in elasticity form as:8

/ô,\ PSz -Pz .. âIogsr(psz,w,Dt,Kz) I âlogK, otrorr \"t) ps, : tt.

= p';.rp;_G*f where S.r(ps,w,D, Kr) denotes the constrained supply function of good 2 for afixed level of input 1 (and a fixed level of specific input K, ), at is the unconstrained own elasticity of substitution for input D, c ** is the unconstrained own elasticity of substitution for input K, and o,. is the unconstrained Hicks-Allen partial elasticity of substitution between Q and K, l2

The denominator in ( 23) is positive by convexity in prices of the unit unconstrained cost function. The numerator in ( 23) is positive as long as the specific factor K, is "normal" in the production of good 2,i.e., as long as âlogirlâlogKr>0.e In that case, the redistribution objective to HVP producers requires a positive price wedge between the supply price of good 2 and the corresponding fictitious price (i.e., pszpz > 0, or equivalently DrSrr-^çr4, > 0)

The targeting principle thus calls for a production subsidy on good 2

Similarly, the second price wedge p4-h may be written in elasticity form as:10

(24)

where ôrçpdr,r,S,Kr) denotes the constrained derived demand of good I for a fixed level of output 2 and a fixed level of specific input Ç.

The numerator in Q\ is negative (respectively positive) when D, and K, are long-run hicksian complements (respectively substitutes). According to the targeting principle, a consumption subsidy on good 1 should be used when Q and K, are long-run hicksian complements ( 4Sr, -SrDr, > 0 ) while a consumption tax should be used when these inputs are long-run hicksian substitutes (DrSr, -SrDr, < 0 ). Let us consider the tax case more closely. The consumption tax on good 1 tends to raise pd, and hence to diminish Q, other things equal. The substitution effect between D, and K, causes quasi-rents to the specific factor K, Io rise. However, the tax also causes the supply of good 2 to deqease and this contraction effect contributes to a decrease in quasi-rents to the specific factor K, .In the case where a production subsidy on good 2 is used jointly with a consumption tax on good 1, the former raises the HVP supply by an expansion effect which compensates the tax-induced decrease in good 2 supply. The optimal outcome thus corresponds to a consumption tax on pdr-pr _ ,, -âlogbr(pd,w,S,Kr) I ôlogK, _ ,, 6tr pq = lt' 4togô,qpdr,r,s,Kr) I dlowq = P' orgKJotKF good 1 (in the sense of pdr> pr) md a production subsidy on good 2 (in the sense of PSz> Pz)'

Correction of thefiscal distortion

The presence of distortionary taxation entails additional price wedges in the six equations (19a) to (20c). Insights are gained by considering the unconstrained optimal policy (1= lt=0) in the small country case where pi and p; are fixed. In that case, the optimal price wedges reduce to:

(25a) ps,-pi = -2.S, /S,,, Where T=61(I+6)

These expressions show that the unconstrained optimal policy requires a simultaneous intervention on both the two supply prices and the two consumption prices. Two price wedges, p\pi and pi -pdz, are unambiguously negative calling for a production tax on good I and a consumption tax on good 2, respectively. The two other price wedges af,e theoretically indeterminate in sign. Under the rather unrestrictive assumption that K, is a normal input, the price wedge ps, -î, is negative calling for a production tax on good 2. The last price wedge, pi -pd, is negative (respectively positive) when D, and K, arc long-run hicksian complements (respectively substitutes). Nevertheless, even in the case where the optimal policy corresponds to a consumption subsidy on good 1, i.e., when D, and K, are long-run hicksian substitutes, one can show that the following inequality holds:

(27) (ps, -p;).5, + (pipd,).D, <0 .

T4

Inequality ( 27) states thattax revenue in the HVP industry must be positive at the optimum.

In other words, the effect of the consumption subsidy on good 1 (which is implemented when Dt and K, are long-run hicksian substitutes) is more than offset by the effect of the production tax on good 2 so that there is a positive tax rate in the HVP industry. In all cases, there is a net budgetary transfer from producers of good 1, producers of good 2 and final consumers of good 2 towards taxpayers (other things equal). In other words, there is then a net budgetary transfer from producers of both goods and final consumers towards taxpayers. At this stage, the following remark is in order. The parameter â (or, equivalently, I) reflects the deadweight cost of raising taxes in the economy when lump-sum taxation is not available.

Following Neary, we assume that there is some other component of public spending which must always be financed and that any change in subsidy/tax payments in the considered industry is accompanied by a change in tax revenue in the rest of the economy. It follows that the value of â is the same when the optimal policy in the considered industry corresponds to budgetary receipts or expenditure.

Summary

The decomposition of the optimal price wedges consistent with the targeting principle is summarized in the following table. The targeting principle provides a set of simple and intuitive rules for policy intervention However, a same policy instrument is used, in practice, to correct different distortions with opposing effects and hence it is impossible, in general, to define a neat targeting policy, as summarized in the preceding table . A case-by-case approach must therefore be adopted by simultaneously considering all existing distortions (i.e., small or large country, 1= 0 or 1>0, F=0 or p>0, and ô=0 or ô>0) andavailableinstruments.'Webrieflyconsider here the general case where )">0, p>0 and ô>0, assuming that the government uses export subsidies and/or taxes as well as production subsidies and/or taxes. As a result, we use expression (I2b) to characteizethe optimal policy.

From (20c), one verifies that the terms of trade distortion calls for an export tax on good 2 while the fiscal distortion calls for an export subsidy on good 2. Accordingly, exports of good 2 can be subsidized or taxed (in the sense that (pdr-p;).Xr>0 or <0). This result is structurally the same as the one derived by Alston et al. (1993) in the two country, one good model. In particular,equation (20c) shows that this result does not directly depend on the size of the transfer to both farmers and agribusiness firms. In addition, in our two-markets framework, cross effects between good 1 and good 2 are taken into account to determine the optimal "export tax" (corresponding to the first right-hand side term of (20c)) implemented to exploit the home country market power on the export market of good 2.

From (19c), one then notes that the conditions under which exports of good 1 are subsidized (respectively taxed) when combined with production subsidies/taxes are more complicated.

These conditions mainly depend on the size of the transfer to HVP producers (via the value of the Lagrange multiplier p) and on the substitution-complementarity relationship between Q T6 and Kz in the home country. Let us first assume that p < 6 (i.e., that the transfer to agribusiness firms is smaller than the taxation of this sector, or, equivalently, that the net policy effect is a taxation ofthis sector). In that case, exports of good 1 are taxed (in the sense that (pdr-p)Xt < 0) when D, and IÇ are long-run hicksian substitutes and they are taxed or subsidized (in the sense that (pdr-pÏ)Xt<0 or >0) when D, and K, are long-run hicksian complements depending on the relative magnitudes of -(XrXi, -XrX)r) / ^ < 0

and -(p-6).(DrSz2-SzDn)/(1+â).^>0. Let us now assume that p>â (i.e. that there exists a net redistribution towards processors). In that case, exports of good 1 are taxed when D, and K, are long-run hicksian complements and they are taxed or subsidized when these inputs are substitutes.

The latter results are sharpened when applied to the small open economy case. As long as p is lower than 6 , domestic consumption of good 1 is subsidized (respectively taxed) when Q and K, are long-run hicksian substitutes (respectively complements). When p is greater than â, the rule is inverted and domestic consumption of good 1 is subsidized (respectively taxed) when D, and Krare long-run hicksian complements (respectively substitutes).

Back to the large country case, the special case where there is no excess burden of taxation (ô = 0) is interesting. From (20c), one verifies that the optimal policy necessarily corresponds to an exporttax on good 2 (in the sense of (pdr-ïr).X, < 0). The price wedge pdr-pi is unambiguously negative when Q and K, are long-run hicksian complements, but it is indeterminate in sign when they are substitutes. In the first case, the government uses an export tax on good I (in the sense that (pdr-p;).X, <0). In the second case, the terms of trade distortion calls for an export tax and the redistribution distortion towards HVP producers calls for an export subsidy. If the latter outweighs the effects of the terms of trade distortion, the government uses an export subsidy on good I (in the sense of (pd, -p).X, > 0).

This result shows that even in the absence of distortionary taxation, it can be optimal for the government to subsidize exports of good 1 with respect to domestic consumption when the policy objective is to transfer income to both farmers and agribusiness firms. Furthermore, in the small country case, and when D, and K, are long-run hicksian substitutes, the optimal outcome necessarily corresponds to an export subsidy on good 1 relative to domestic consumption. These findings are in contrast with those derived in the two country, one good parlial equilibrium model where exports are always taxed relative to domestic consumption when there is no excess burden of taxation.

Efficient price policy for the two country, two good economy (Leontief case, L = 0 )

V/e briefly consider the special case where the technology in sector 2 is Leontief with respect to good 1. The fixed technical coefficient is denoted a and the following relationships are verified: S, = a.D, Szr : a.D, and Srr: a.Drr. Accordingly À = 0, and the optimal price policy reduces to equations (19a), (19b) and : 21c) shows that there now exists a linear relationship between the two price wedges psz-pdz and ps, -p4.It follows that the optimal outcome can be achieved by choosing a) the supply price of good I ps, which satisfies (2la), b) the domestic demand price of good2 pd, which satisfies (2lb), and c) the price difference psz-p4la which satisfies (2lc). This last result follows directly from the Leontief assumption which implies that equilibrium quantities no more depend on price levels ps, and pd, but only on price Dr(pt, -pdrl a,w,Kr). It results that an optimal solution can be achieved by acting oî psz only, on pd, only, or simultaneously orr psz and pd, under the condition that they yield the same optimal price wedge psz -p4 I a . ln other words, our earlier analysis applies except that there now exits an infinite set of price couples (ps,pdr) which can be used to achieve the optimal outcome 4. Policy implications and concluding comments

In this paper, the targeting principle is used to explain how the government should intervene with price instruments in two vertically related markets in order to correct the distortions arising from i) the possibility to improve the terms of trade, ii) the redistribution constraint(s) towards agricultural producers and/or processors, and iii) the distortionary taxation. However, it is generally impossible to identify aneat targeting policy since the various distortions have, more often, opposing effects in optimal price wedge equations. With respect to the traditional one good setting, there is in addition a market linkage between good 1 and 2 which also affects the targeting principle and contributes to the ambiguity. The discussion then shows conditions under which export subsidies on both goods may be optimal when combined with production subsidies andlor taxes. In particular, exports of good I can now be subsidized relative to domestic consumers even if the marginal excess burden of taxation equals zero.

This result is in contrast with the one derived in the two country, one good model where exports of the agricultural good are always taxed relative to domestic consumption when taxation is not distortionary. More generally, the conditions under which exports of good 1 are subsidized or taxed relative to domestic consumers mainly depend on the marginal excess burden of taxation, the size of the desired transfer to agribusiness firms and direct and cross behavioral parameters, at home and abroad. The home country substitution-complementarity relationship between input 1 and output 2 in production of good 2 is a key element to be considered in that respect.

At this stage, it is interesting to note that our analysis framework can readily be modified to be applied to the level of input suppliers and agricultural good producers by considering that good I corresponds to an intermediate input, fertilizers for example, used in production of the agricultural product. In that case, one could show that the optimal policy requires a simultaneous intervention on both the input and agricultural markets.

Our analysis incorporates certain simplif,iing assumptions and numerous issues remain for further activities within the research line initiated here. To begin with the choice of policies, it would be important to add supplementary instruments to the govemment's toolbox, in particular output quotas, supply control policies through input retirement programs, and decoupled payments. Our results are subject to the limitation that the marginal deadweight loss of taxation is assumed constant. As noted by Moschini and Sckokai, this assumption is defensible if income support requires only a small fraction of total tax revenue.tt Finally, we believe that it would be important to consider the issue of market structure in the processing sector. Our analysis framework could be used to determine the full set of optimal taxes and subsidies imposed on unconstrained own elasticity of substitution for input Q , 6 KK is the unconstrained own elasticity of substitution for inEfi Kr, ffid o," is the unconstrained Hicks-Allen partial elasticityof substitutionbetween D, and Kr.

Solving (A11) for dlogS, dlogD, and dlogr, in terms of dlogps, dlogpd, and dlogK, one obtains:

(412) dlogS, = -or*dlo9Psz t Q@o -or*).dloEP4 + dlogK, (A13) dlogDr=(otx-o**).dlo9psz*4(orr+o*-Zor*).dlogpdr+(l-Qor*).dlogK, (A14) dlogr, = (I I 9à.dlogps, -(0, I 0*).dIogpd, Equation (Al2) gives an expression of supply elasticities es,, àîd 1r,,in terms of unit cost function parameters, while equation (A13) gives an expression of demand elasticities eo,,ffid ?a,, . Substituting these expressions into (A1), one yields: where e, is the cost share of input Q, 0* is the cost share of ittput K* ou is the (415)

The denominator in (A15) is positive due to the convexity in prices of the unconstrained unit cost function. The numerator is negative when D, and K, arc long-run hicksian complements (i.e., o," <0) and it is positive when these inputs are long-run hicksian substitutes (i.e., ot" > 0)

In a similar way, one shows:

P4-Pr pd, -., arx n' orro** -(o*r)'

(Alô PSz -Pzu. l-Tr,, / '1o,, -otrorx psz -'' ,lrr, -es^rlo,, I Torrorrorcr -(or*)' 8 The proof is reported in annex.

n This inequality is satisfied without ambiguity when Q and K, are long-run hicksian substitutes (or*2 0). In the complementarity case, it is satisfied when own effects dominate cross effects, i.e., when oxx 16r* 10 . ro The proof is reported in annex.

tt Because of the Leontief assumption, the long-run unit cost function in sector 2, country H may be written as c(pd,w,rr)=pdlar+V(w,rr) where 12 are quasi-rents to the specific factor in the HVP industry. The zero profit condition implies psz= pd lar+V(w,rr), which defines 12 as a function of psr-pdrla and w,i.e., rz(psz-pdrlq.,w). Theprofit function in sector 2 may now be written as tf (psr-pdrla,w,Kr). From Hotelling's lemma, one defines Sr(ps, -pd, I a,w,Kr) and Dr(ps, -pd, I a,w,Kr) with Sr(ps, -pd, I a,w,Kr) = a.Dr(ps, -pd, I a,w,Kr) .

1t On this point, see Chambers (1991) who analyzes the general equilibrium incidence of farm programs in the presence of distortionary taxation for a small open economy.
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  (2ob) ps,_Pdz=#.Y., I S, _ â Sr t.a'S" -1*â'S"' (2oa) ps,-p)=-"fe.
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(

  2rc) (ps,-pd,)*!.(p,,-pd,)=: # *.# *. * +, ) and (19b) are structurally the same as those derived in the general case with ^ > 0. Equation (

  an intermediate good or a final good in vertically related markets characteized by imperfect market structures. Lanclos and Hertel, and Lanclos et al. have highlighted the importance of trade policies directed towards intermediate inputs on equilibrium in the differentiated final products sector. But, to our knowledge, there is no study of this issue within the framework of efficient redistribution.

References (A11)

The price wedge pd, -p, = lr.(SrDr, -DrSrr) I (DLzSzt -DrrSrr) may be expressed ln elasticity form as: P4_ P, îq, -Tl szz l-\o,,f \r,,

Pdt 1'la,r1'lsr, -îq,Is. îr,, -\o,r\s^f \s, where r1u-isthe price elasticity of A, withrespect to the price of good j

The comparative statics of Sr(ps,pd'w,Kr) and Dr(ps,pd,w,Kr) may be written as (assuming dw = dKz = 0):

(M) dlogS, = rTr,dlogpsz + rTr,dlogpd, (A3) d log D, = qo,dIogps, + rTo,dlogpd, Equation (A2) allows us to express dlogps, in function of dlogpd, and dlogSr.

Introducing the resulting expression into (A3), one obtains:

(A4) dlogD, = (rlq, -l'ls,,lo,, f \r,,).dlogpdr*\o,,1\r,,.d 1ogS, Equation (A4) gives the comparative statics of the constrained demand function of good l, ôrlpdr,r,S,Kr) ,with respectto pd, and ,S, in elasticity form. Equation (Al) may then be written as:

(A5) =p 1 -ôlogQ( pd,w,S, Kr1 f a:r;rg S, ôlogDr(pd1,w,52,K2) f arcgpa,

The assumption of long-run constant retums to scale implies:

(A6) âlogDr(pd,w,S2,f)f âlogS, + ôlogôr(pd.r,w,S,Kr)f âlogt<, =1

Equation (A5) may thus finally be written as P4-Pr pd, 'We now show that expression (A7) is negative (respectively positive) when D, and IÇ are long-run hicksian complements (respectively substitutes). V/e define the long-run or unconstrained unit cost function in sector 2 as c(pd1,w,/2). The zero profit condition in sector 2 is then:

(A8) c(pd1,w,r2) = ps, From Shephard's lemma, the long-run hicksian demand functions for factors D, and K, are:

, n,r., pdr-pt -.. ôlogôr(pd.r,w,S,Kr) I ôlogK, 'The analysis is concerned with efficient redistribution to farmers in terms of minimizing the total costs to consumers and taxpayers of achieving a given increase in farmers' surplus. The most efficient way of achieving this objective is clearly a lump-sum transfer.

'When the latter is not feasible, Moschini and Sckokai show that a decoupled transfer is the most efficient way of transferring income to producers even if this decoupled transfer creates deadweight losses elsewhere in the economy.

'The matrix Xu is positive semi-definite (Dixit and Norman). We will suppose that it is positive definite since we assume that good I is a normal input in production of good 2. 4 The determinant A is positive by the convexity in prices of the restricted profit function in the HVP industry.

t Under the assumption that good 1 is a normal input in production of good 2.

u Prices p, and pl are fictitious prices. They are introduced in order to characteize the targeting principle consistent optimal policy which should be used to achieve the redistribution objective to HVP producers. Results are sharpened when applied to the particular case of a small open economy, when there is no excess burden of taxation ( â = 0 )

and the bulk commodity producers' income target is not binding Q" = 0). In that case, pz = pdz = p), pt = pst = pi , andintervention is required only to achieve the HVP producers' income target acting simultaneously on ps, and pdr.

7 Equation ( 27) is obtained from post-multiplying (26) by IoS,rfr| which yields a positive definite quadratic form (A > 0).