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When the commodity under consideration is subject to a
production quota which is binding at the level y°, there is a
case for a distinction between a Decoupled PSE (DPSE) and a
Supply Inducing PSE (SIE, Supply Inducing Equivalent). The
former transfer does not enhance the production, it is the
quasi rent associated with the quota. The latter is the part of
the PSE which is required to induce production just at level y°
without the quota implemented. The variation of SIE is directly
related to the notion of debit/credit in which we are
interested.

As illustrated on the classical figure 1 the gquota is
binding if
yo < S [p°, p!': K] (2)

where S(.) is the supply function of y°, p! a wvector of
variable input prices, and K a vector of fixed factors.

There 1is a wvirtual price 1level p° which would exactly
bring the production level at y°,

y* = 8 [p*, p*, K] (3)

Solving (3) for p° defines p° as a function of p!, K and
y° , and of input subsidies IS° in as much they influence p!.

ue =g (y°, pt', K) (4)

With these familiar definitions, it is possible to
decompose the PSE which is the total transfer into the DPSE
which is only a domestic matter and the SIE which affects
output and therefore trade. The DPSE is defined by the
following equation.

DPSE = y° (p°—-u°) (5)
This is also the gquasi-rent due to the gquota. Although
proportional to the level of production, it does not induce any

output increase!.

It is not the same for the component of the PSE which is
the gap between the shadow price p° and the world price p°w :

SIE = y* (u°-p°w) + IS® (6)
As can be seen on figure 1, the SIE is the income transfer

which, 1in the absence o0of a quota restraint, would have
increased production from free trade up to y°.

1 least in a rather static point of view, the DBSE has no effect on the level of production. Nevertheless,
as it affects income, it may eventually affect the output of ressources from the farm sector and therefore
production capacity. The label "Decoupled” given to the quasi rent is also somewhat too stromg in as auch as
the producer does have to produce y* to receive the quasi renmt.



Figure 1 - Decoaposition of the PSE in the Decoupled Subsidy Equivalent (DPSE) and the Supply Inducing
Equivalent (SIE), in the presence of a production quota.
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Yote : In the presence of production quotas only one part of the PSE, i.e. §* [(y* - p'v) whers p* is the
shadow price corresponding to the level of the quota has an effect on productien,

It is clear from (1), (5) and (6) that :
PSE = DPSE + SIE (7)

The estimate of the credit to be granted for policy action
clearly depends on the interpretation of the notion of
credit/debit. As the debate on PSE as opposed to TDE has shown,
the PSE is an income concept which is equivalent to the amount
of transfer which induces the same supply level, only under
special cases where prices, taxes, subsidies, tariffs are
policy instruments. From the point of view of agricultural
trade relations, the real issue is the impact of policies on
ouptut, utilisation and trade. This perspective leads to
correct the PSE in the case where supply control measures are
implemented. The evaluation of credit/debit for policy changes
should therefore emphasize the SIE part of the PSE rather than
the whole transfer. It is clear, as a simple case, that cutting
p° down to p°x: on figure 1 will have no effect on production,
and therefore on trade.



a) Definition of the debit/credit (small country case dp°v = 0O)

The credit/debit can be measured by the variation of the
SIE due to changes in the level of policy instruments, which
are supposed here to be p°, y°, and/or IS°® ; i.e. domestic
support price, output quota and/or input subsidies.

The credit to be granted for effective cuts 1in price
support can be defined as a negative variation of the SIE ; a
debit being an increase in the effective support SIE. A general
definition of credit due to changes dy°, dIS°, dp® can be
defined as follows.

Debit

- Credit = 4 (SIE) (8)

voed po + d (IS°) + (p°-p°w) dy°

The important variables in the determination of dp° will
be examined below. Clearly, if the shadow price increases as a
result of policy changes the first term is positive. That would
be the case is the supply function for y° shifts to the left as
a result of a cost increase or a cut in subsidies. As can be
seen from figure 1 also, an increase in the level of the quota
would increase p°. The algebraic sum of the three terms in (8)
which may or may not offset each other, determines the eventual
sign of the debit/credit.

b) Graphical illustration of credit/debit for selected policy
changes

bl. An isolated reduction in the level of the quota

In that case the evaluation of the debit according to
equation (8), letting d(IS°) = O, gives

Debit = y° du° + (p° - p°w) d y°

where dup° = (dp°/dy°)dy® 1is calculated along the supply curve
given by (3).



Pigurs 2 - Change in SIE and credit/debit estimate (case of a change in quecta level)

d{PSE) = =(b+c)
d(SIE) = -(a+c)
d(DPSE) = (a-b)

W

In the case of a reduction dy®° of the level of allowed
quota (by dy°), the shadow price falls by du° and the PSE will
decrease by area (b + c¢), which is an approximation of the
income effect. But the equivalent income effect which would
have produced the same supply reduction is given by area -
(a+c). It is clear that the component a is Jjust shifted from
the SIE to the DPSE and is not inducing supply any more . Area
a should be considered as the appropriate measure of the credit
obtained from quantity restriction. Area (a + ¢) could also be
used to follow the more traditional calculation of PSE.

Note that the presence of area ¢ under the supply curve,
which represent the cost saved when output is reduced, is an
artefact of the practical implementation of PSE calculations.
If the producer's surplus rather than the PSE was used, area c¢
would not be included in d(PSE) nor in d(SIE). In section 2,
where a more rigorous approach is used in the evaluation of
AMS, the contribution of the good under quota to the aggregate
credit will only be area a (when only the gquota level is
altered).

b2) The credit due to a support price cut of the good
subject to quota is zero

Expression (5) shows that a change dp° has an impact on
DPSE of y°dp® but no effect on SIE as can be seen from
expression (6), where p° does not appear.



Figure 3 - Credit and support price cut under a constant level of quota
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Figure 3 illustrates the simple case of a price cut by dp°
smaller than the wedge between p° and p°. The only effect is a
cut in the decoupled transfer by area a. There is no credit to
be gained from such an action if the concept of trade
distorting equivalent or supply inducing equivalent is the one
chosen. If however political economy <considerations or
inefficiencies due to the artificially created asset value of
gquota rights are taken into account, some weighted sum of
(DPSE) and (SIE) might be considered, with the heavier weight
placed on SIE.

b3) A change in input subsidies
From expression (7), when only d(IS°) is different from
zero, the debit amounts to
Debit = 4(SIE) = y° du° + d4(Is°)
where, du° = (dup°/dpt). (dp!/dIS°).d(Is°)

It can be noted in this case that the two components of
d(SIE) have opposite signs under normal input conditions since



one expects that dp° /dp! > 0 and &p! /&IS® < 0, i.e. a positive
effect of input prices on marginal cost and a negative effect
of subsidies on input prices.

This change in IS° will have an effect on both DPSE and
SIE. The change in DPSE is only a function of the shadow price,
which is shifted to or from SIE. But the change in SIE is the
negative of the latter plus the change in input subsidies. The
sum of the two components, i.e. d(PSE), will therefore be
affected by the input subsidy change only as can also be seen
directly from equation (1).

Figure 4. Effect of a decrease in input subsidy on the credit
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¢) Estimation of the shadow price change

In order to use expression (8), we need to Kknow the
initial level of the quota and the gap between the shadow price
and the free trade or no policy price p°w. We also need to
estimate the change in the shadow price du°.

When there is a market for quota rights or for rented
quctas, the gap between support price p°® and shadow price p°
can be estimated on that basis, as well as changes in the level
of the shadow price over time.



In the case of EC where a real market for quotas does not
exist in most countries?, we will use a different approach
based on the idea that in 1983, before the implementation of
the gquota, support or rather market price and marginal cost
(i.e. shadow price) were equal. Then the simple comparative
statics of the dairy supply function will provide an estimate
of the shadow price change from 1984 to 1988.

The shadow price change is obtained from the comparative
statics of the supply function (3), with technical change
included and y° the new policy instrument instead of p°. [The
shadow price is now endogeneous].

&S 8S 38 58S
dy°e = dy° + ¥ — dpty + —— dt + T —— dK; (9)
S 1 3piiy ot 4 8K

This expression can be easily written in terms of own
supply elasticity Eoe and cross elasticities, with respect to
variable input prices E.: = 8log S/ d8log p!i ; with respect to
technical change

5LogS/dt = Eot, and with respect to quasi-fixed inputs Eey =

S3Log S/8Log Kj. Denoting by x = d log x a relative change :

- - -

y° = Eoo p° + I Eot p'+ Eot dt + Eojy Kj (10)
1 1

Since the shadow price p° is now endogeneous, (10) must be

- - -

solved for p° in fonction of exogeneous variables y°, p!, dt

-

and K.

- -1 - - -

ye = (Eoo ) . (Yo = I Eoi p1 - Eot dt -I Eoky Kij) (11)
1 i J

Since the supply function is homogeneous of degree zero in
prices, Eoo + I Eo1 = 0 and p° is homogeneous of degree one in
variable input prices p!i. If prices changes are nominal the
shadow price cut is also nominal, and similarly for real
changes.

This expression shows how both shifts of the supply curve
and moves along this curve determine the shadow price. As Eoo,
the own price supply elasticity, is positive, a reduction in
the level of the quota drives the shadow price down. Both a
positive technical change bias and an input price fall work in
the same direction under normal conditions. Such changes will

2 in section 3 where practical matters will be discussed further, the results of the method used will be
compared with the partial information available on quota values.
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tend to give credit for policy adjustement under quota. However
the flow of fixed or primary factors Ky out of the industry at

rate Kj, as one expect it to be the case in the farm sector,
will tend to slow down the fall of the shadow price.

As can be seen from table 1, the main contributing factors
to the fall in the shadow price from 1986 to 1988 are the cut
in the level of the quota and the rate of technical change.
When the deflated shadow price is considered, the contribution
of input prices is also significant (about - 7 percent). The
decrease 1in primary factors use works as expected in the
opposite direction and has reduced the amount of credit that
can be requested from the dairy gquota3. However technical
change bias on quasi-fixed inputs (labor and capital) more than
offsets the outflow of resources from the sector (Mahé,
Guyomard 1989). These estimates will be set in wider
perspective below, since policy changes carried in the EC since
1986 have not dealt only with the dairy sector.

1 The supply elasticities used to estimate this change froa equation (11} are derived from the NISS model,
as revised in Nahé-Guyomard (1989).

11



Table 1 - Provis
redit due te quotas in 2C-10 (1987-88)

- Provisicnal Zstimate of Milk shadew price change and
credi
{single commodity - small country case)

1. Bstimation of shadow price variation {per cent)

Contributing change in  impact in impact in

factor factor nominal terms real terms
(per cent)  (per cent) (per cent)

quota =45 = i -9.4

technical

change 3.1 - 345 =34

varizble

inputs prices = ¥ 1.13 -b.4

quasi-fixed

inputs quantities - - 0.46 -0.48

Total shadow price variatien

nominal -12.2 =

deflator 1.9 -

deflated -20.1 -20.1

2. Estimaticn of credit in terms of SIE decrease

13936 quota (aillion tonmes) N
1986 price! (ECU/tonne) 278
1986 shadow price (Beu/t) 23]

credit (aillion ECU)
7o dye 4613

(p*-p*yidy* 783

Total 5198
credit (millien ECU)

! see annex I where the cumulative evolutions of neminal, shadow and observed, prices of milk are plotted.

2 - The multi-commodity case (small country)

The previous approach can be extented to the whole farm
sector in order to decompose an aggregate measure of support
(AMS) into two components : a Decoupled Aggregate Measure of
support (DAMS) and a Supply Inducing Aggregate Measure of
Support (SIAMS). In the multi-commodity case, that is in the

12



multi-input multi-output case, cross effects between outputs
and inputs should be taken into account. The AMS change must
include the credit /debit on both commodities under quota and
the others for which support prices have been adjusted.

The different measures of support can be defined directly
from production theory, on the basis of several relevant
concepts of profit functions. The formulae which are eventually
used in the implementation, are quite simple and can be
understood intuitively without reading the derivations below.

For an enterprise facing exogeneous market prices (v!,
v?), but with some netputs constrained at 1level g° several
notions of profit functions are useful to assess income
transfers due to various changes in exogeneous variables. The
first is the unconstrained or long-run total profit function
corresponding to the case where all netputs are free to adjust
to their optimal level.

me (vt ,ve) = Max (vi.qt + ve. g°; (g, g°) & T] (12)
(gq*,q°)

wheret g' 1is the vector of netputs free to vary, with
corresponding prices v! and likewise for quota and restricted
inputs q°, wve.

The second is the constrained or short-run total profit
function which corresponds to the constrained profit actually
received under rationing. It is the sum of the restricted
profit and the value of fixed netputs at market prices.

Mne (vl 'qo ’VO) = R (vl g qo) 4+ yo qo (13)

where MR (v! ,gq°) is the restricted or variable profit function
defined by

MR (vt ,gq°) = Max [v! q' ; q ¢ T (q°) ] (14)
(qt)

The third is the virtual or shadow total profit function,
which is the one received by the firm if it were facing v! for
variable netputs and the shadow prices p° for the constrained
ones.

n (vt,q°,u°) = Mu(wl,po) = NR(v!,q°) + p° q° {15)

where, by Hotelling's 1lemma, p° = -=3MR(v!,qg®)/8q®°, which
defines the wvirtual price as a function of variable netput
prices and the level of quotas. p° does not depend on actual
support price wv° but actual profit MNc(.) does. It should be
noted that when all netputs are in equilibrium M* = A = v,
Furthermore, the constrained profit function M¢(.) may be also
written by using (15) as,

Mfec (vl,q°,u°) = [u (Vl'uo) +(Vo—“o)_qo (16)

4 Transposed vectors are not explicitely indicated as it is clear that v.q is the immer product. Matrix
cperations below are also written witheut the trasspese sign.

13



From these definitions, an AMS is simply defined as the
difference between the constrained profit function evaluated at
this point (v!,q°,v°) where prices are supported at v!,v® and
some netputs are restricted at g° and the unconstrained profit
function evaluated at world prices (vl, vo).

w w
AMS = ¢ (vt ,q°,v°) - ﬂ“(v:,v:) (17)
= MR (v!l,q°) + v qg° - M (v;,v:) (18)
= Mu(vl,p®) — p° g°® + vo @@ = M (vi,ve)
v oo
= [Av (vt ,p°) - ﬂ"(v:,v:)] + [(ve-po) q°] (19)
= [SIAMS] + [DAMS] (20)

In the case of a small country, that is assuming dviw =
dvew= 0, the wvariation of the aggregate measure of support is
obtained by total differentiation of nNec (vt ,q°,v°) i.e.

d (AMS)

dane (vt ,q° ,v°)

oMc /dvi . dvi+ 3BNc/8q°. dg® + &Nc/dve . dve (21)

This differentiation may be also written using (18) as.

d (AMS) (&Nk /&vi )dvt + (&NR/8g°) dg° + ve . dg° + q°. dv°

(SMR /&vl) dvi+ q° dve + [ve-—pe (vt, g°)] dg°

ql dv! + qo dve + [vo -uo (vl 2 qo ] dqo (22)

Differentiating the alternative expression of nc, i.e.
equation (16), we obtain

d (AMS)

dne (vt ,g° ,v°)

dne (vt , pe (vi,qg°)) +d ((ve - po) . q°)

d(SIAMS) + d (DAMS)

The variation of the AMS is the sum of two components
(i), the variation of the SIAMS which measures supply inducing
Aggregate measure of support effects and (ii),the wvariation of
the DAMS which has no impact on supply. The variations of both
measures may be written as a function of exogeneous or control
variables (vi, q° ,v°)

14



d(STIAMS)= dnv (w! , p° (vl ,qg°))

(8Mw /8wl )dwl + (&M /&pe ) [(dpe /dvl) dvt + (du° /8q° )dqge ]

= q!.dvt + q° [-(52MR/5qedv!) dvl-(52MR /8q° 5q° )dq°] (23)

d(DAMS)= 4 [(v® - p° ) g°]
- (VQ -uo ) dqo - qo (dvo — duo )
= (ve-p°)dg® + q° dve-q° [-(32M%/3q°dv!)dv! - (82MkR /5g°
5q°) dq°] (24)

The importance of this decomposition i1is illustrated in
figures 5 to 7 where only one exogeneous variable changes at a
time, the other instruments variables being held constant. To
make the results more transparent and easier to interpret, we
consider the case of a single rationed output.

a) Change in quota level

First, let us consider the case where the quota level gq°

varies from g° to q° + dgq° (figure 5). Then the variation of
the AMS, (holding dv!=dve=dvi=dve= 0) is by (22),

w W
d(AMS) = (v° - po(v!,qg°))dqge

d(SIAMS) + d(DAMS)

= [-(32NR/3q°38q°).dqge .q°] + [(ve—-pe (vl ,qg°)) dg° + (32MR/
5q° 8q°). dg°. q°] (25)

On figure 5 dealing with the market for output gq°, the
variation in the aggregate measure of support is given by the
area -a ; d(SIAMS) is given by the area -(b+c+d) and 4d(DAMS) is
represented by -a+(b+c+d).

15



Figure 5. A¥MS, SIANS and DAMS variatioms in the case of 2 decrease in the level of the production quotsz
{dv!=dv*=dviydvtw =0)

slpo.pl)

d(aMs) = ~ a
d (SIAMS)= =(b+c+d)
d(DaMs)= -a +(b+c+d)

R

5]

,%”________._—
N

b) a change in support price only

The second example is simpler and corresponds to a
variation of the market price v® of the output under quota. The

variations of the three measures of aggregate support are now
written as

d(AMS) = gq° dv® = d(DAMS) ; 4d(SIAMS) = 0 (26)

In such a case, d(SIAMS) is equal to zero since M* evaluated
with v! and p° does not depend on v° as long as the guota is
binding, i.e. as long as the shadow price p° is lower than the

suppor price v° (see equation (...)). This case is illustrated
by figure 6.

Figure 6. AMS, SIANS and DAMS variations in the case of a change in the market price of the output under
quota (dvt = dq* = dvly= dvty = 0)

d(AMS) = - a

d(DAMS) == a

||
I
1
|
1
L]
I
]
|
I d(SIAMS) =0
I
I
I
i
I
1
I

o
v
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c) a change in variable netput prices

The third particular case corresponds to a change of a
market price v! of the unconstrained output qt, other
instrument wvariables being held constant. This case results in

dAMS = g! dv!-

[qt dv! + g° Bdpo/owvt dvl] - [g® dpo/éwvi dvi] (27)

d(SIAMS) + d(DAMS)

d (SIAMS) is represented by the area a on figure ©6a
corresponding to the output gt market plus the area b on
figure 3b corresponding to the output g° market ; d(DAMS) is
represented by the area - b on figure 7b.

Figures T : AMS, SIAMS et DANS variations in the case of a change in the market price v! of an uncenstrained
sutput gt

Pigure 7a. Figure Tb.

To conclude, a very simple expression based on expression
(23) can be used to evaluate the overall debit, when the
relevant shadow prices are estimated (see annex II). Using yi

17



for outputs (prices pl!i), x'; for inputs (prices w!y) and y°
for the quota (shadow price p°),

Debit = - credit = 4d(SIAMS) = Iyly dp!i + y° dp° - I =x'; dw!l;
(28)

3 — Empirical issues, terms of trade and assessment of results

The analytical expressions presented in the previous
sections provide a simple way to calculate the debits and
credits, when the effects of policy actions on prices are
known. This raises at least three issues (i) the actual
contribution of policy action to observed changes in prices
received and paid by producers (ii) the measurement of shadow
price changes (iii) the impact of policy action on world prices
which may also contribute to a decrease in the SIAMS when
support is cut and prices move up on world markets.

(i) Contribution of policy changes to observed market prices

No perfect answer can be provided to this question as part
of the observed changes in output and input prices is due to
the reduction in price support, but part is also due to changes
in the general economic outlook ; and in the case of tarif-
ridden commodities world market fluctuations are the main cause
for price changes on the domestic market.

In the empirical assessment of the debit/credit for EC
policy changes we have kept in the calculation only the
components of change in supply inducing income support which
can be easily connected with actual EC policy changes. As can
be seen in table n°4, the effects of observed and shadow price
changes are included into the credit only for grains, oilseeds,
beef, dairy and sugar on the output side and only for grains on
the wvariable input side. The dramatic change in pork and
poultry prices, the reduced price of the sub aggregate "rest of
agriculture", and the change in intermediate input cost are not
included as they are not considered as consequences of policy
adjustments from 1986 to 1988 but rather as results of the
general economic situation.

It should be noted however, that when an output is
regulated by a quota, the changes in cost, technical progress
and market conditions contribute indirectly to the credit. As
dairy and sugar are prevented from expanding as a result of
e.g. technical change, there is an equivalent cut in support
price which should be included since it is due to the role of
the restriction on output in preventing market conditions to
influence the level of supply.



(ii) Measurement of shadow price changes

The method used above in the estimation of shadow price
changes depends on the parameters of the supply equation. In
order to check the order of magnitude, casual or gquoted
informatiopns on prices of quota rights for rent or for sales
were used.

Table n°2. Informal estimates of leasing or selling prices of quota rights (1988}

rental sales support rate of quasirent
price oprice price as per cent of
support price!

United Ringdom (£/1.) 0.06  0.034! 0.16 11=31 pecs
(Burrel, 1989

Ireland (I£/1.) 0.036 0.20 18.0 p.c.
(Conway, 1989)

Netherlands? (3£1/1.) 3 0.75 40.0 p.c.
Denmark? (D. Rr/l.) 4.5 2,0 38:5: Bt
Francet 25-40 p.c.
Sources ¢

! Calculated on the basis of the quoted quota price of 1.700 § per cow and informal inquiry.
persenal interview

1
! personal interview

‘ estinates from cost function and from a similar amethod as used here (Guyomard, Mahé 1983}
.

¥hen a sales price was the data, a 10 percent discount rate was applied.

The estimates quoted in table 2 are rather casual in most
cases. Howewer the orders of magnitude are not so far away from
our estimate for the whole of EC-10, which amounts to a
decrease in shadow price of about 6 p.c. from 1983 to 1986 and
a further 21 p.c. from 1986 to 1988 (annex I).

(iii) terms of trade effects of policy adjustment.

The general decomposition of the AMS given in section 2
was :

[ﬂu (Vi, IJO) s nu(vlw' V°w)] + (V° - uo) qo

AMS

SIAMS + DAMS

I

Up to now we have discussed the effect of policy changes
on Nu(wv!,p%). If there are policy instruments gn (n = 1, ...
N), this effect can be written as the total differential of the
virtual profit function around domestic and shadow price level,



dane (vt ,pe) = I (dM (.) / dgn) dgn

n

Likewise the terms of trade effect of policy changes in
EC, has increased the level of the virtual profit function at
world market prices,

dnu (Vlw,V"u) = I (3dMu (-) / 6gll) dgﬂ

In order to discover the magnitude of the second effect,
the MISS model (Mahé, Tavéra et Trochet, 1988 ; Guyomard, Mahé,
Tavéra et Trochet, 1988) was used to assess the impact of
policy changes on world prices. Table 3 summarizes the outcome
of implementing theses changes in support prices (grain,
oilseeds, beef) and in the dairy quota.

Table 3. Terms of trade effects and increase in farm income at world market prices.

function ' world price change change in profit
dne vty vly) (per cent) at world prices
{millions ECU,1986)

grains +1.4 150
oilseeds + 0.6 1
beef + 1.9 192
dairy + 5.9 860
sugar + 0.3 =

pork and poultry
rest of agriculture - -

Total agriculture - 1529
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4 - Summary of credit for policy measures in EC from 1986 to
1988 (million ECU, 1986)

actual or shadow! support or shadow  inclusiem
price variation price cut in the debit
nominal deflated Beasure

{per cent) (per cemt) (milliom ECU, 1%36)

. unconstrained outputs ylidply
grains = 3.9 = 11.8 - 2 850 7es
oilseeds =18 = a3 =11m yes
beef + 1.4 = 0.5 - 136 7es
pork and poultry = 12,6 - 20.5 - § 592 1o
rast of agriculture 3 ~ 4.5 - 10
. outputs under quota 7 dpy
dairy® - 11.1 -2 - 4 844 7es
sugart = = = =
. inputs -xty dwty
grains - 3.1 - 11.6 +1 462 j&s
proteins = 5 - 13.3 + 454 no
ailk feed 6.4 - 1.5 + 20 10
other feed - 0.8 - 4.1 + 22 1o
other iat. ccmsuazpt + 1.9 -8 + 24 1o
Debit = total change in SIANS (small couatry) -7 540
World price change effect - 1529
Debit = total change in SIAMS (large country) -9 069

! Sugar contribution to the credit was judged to be small and negligible..
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ANNEX I.
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ANNEX IT.

This appendix is based on Mahé Guyomard (1989) and
Guyomard, Mahe (1989).

When all prices are given and producers are free to adjust
immediately, the familiar producer problem is

Max [vg ; @ ¢ T] =M (v) (a)
(q)

where q 1is the vector of (n + m) netputs guantities, v the
vector of corresponding prices and Mt (v) the (unconstrained)
profit function. The feasible set T is assumed strictly convex
so that optimal quantities are uniquely determined and well
behaved function of prices. The vector q 1s partitioned into
two subvectors of quantitities q!l always variable and
quantitities g° susceptible of being constrained. A similar
subdivision applies to the vector of prices v. Problem (a) may
then be written as

Max [vt g + v g ; (gql, @) € T] =M (vl ,ve) (b)
(gt ,q°)

The complete system of supply response can be written in
terms of the Jacobian of this unconstrained profit function

u u
dq“‘ Mvive (VI, Vo) Mvive (VI,V°) dvl
N u u (c)
dge Myovi (v, wo) Mvovo (Wl ,ve) dwve

When quantitites are pegged at say q° by policy
instruments (production quotas, set-aside,...) ., variable
quantities do not behave in the same way with respect to
exogeneous prices v!, since they are also a function of fixed
quantities g°. Define p° the vector of virtual prices, which
ensure that the unconstrained quantities g°" as functions of
prices will stay at level q°, by :

qeu (Vl, UO} = q° (d)

Solving (d) for the wvirtual prices p° as function of wi
and q°, we can define the relationship between the restricted
behavioral functions® g!®R(.) and the unconstrained functions
qte(.)

5 when some netputs q* are fixed at q*, the constrained producer problea is written as : max [v! ¢! ; ¢t ¢ T
fg*}] = M (v', q*). Supply and demand equations for variable netputs q' are then given by ¢'' (m, q) =
anr (v, qv)/avt,
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grr (yi, o) = g*vw v+, pv B, go)l (e)

Differentitating (d) and (e) yields

u u
dq! Mvivy (vi,pe) Mvive (w!,pe) dvt
(2
= u u
dge Mvive (Wi, p°) Mvove (w!,p°) dve

The cross partial derivatives of Mt are evaluated at the
point (w!,q°), i.e. (wv!,p°(v!,q°)). The comparative statics of
the constrained regime is obtained by solving (f) for the
actual endogeneous variables (dgl!v®, dp°) with respect to the
new set of exogeneous ones which are (dv!, dg°), that is

u u u ua u u

dq1 Mvivi —Mvivoe (Mvovo )™t Mvowva Mvivo (Mvove )1 dwv!
= u u u
dpe - (Mvove )= MNvovi (Mvovo )1 dge

(g)

The virtual price changes are analysed using the second
row of (g) : these changes may equivalently be written in terms
of unconstrained price elasticities.

~ - ~

He= =(Eoo )~! Eo1. vi + (Eco)~1 g° (h)

- - -

where p°, v! and g° are the vectors of percentage changes in
virtual prices, unconstrained netput prices and fixed netputs
respectively ; and Ee¢o and Eo1i are the matrices of price
elasticities of netputs q° under unceonstrained regime.
Technical change effects may also be included (for more
details, see Guyomard and Mahe, 1989).
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