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Abstract— This paper focuses on the question of the acts as a specific link between the SFP and the \iehrich
transfer efficiency of the SFP scheme and represent
graphically the results of an analytical frameworkwith keeps the SFP inside farming sector and makes them
the seminal Surplus Transformation Curve initiated by
Josling (1974) and developed by Gardner (1983). The different from both a simple bond scheme and tlevipus
special feature of the SFP scheme resides in therpdox
that exists between the tradability of the entitlerents  direct area payments system. The special featutieeoSFP
and the activation constraint that creates a partialar
link to the land. The main result is that redistributive =~ scheme resides in the paradox that exists betwhen t
effects between landowners and farmers depend oneh
total number of entitlements, so they have to be tradability of the entitlements and the activatmonstraint.
considered as a lever to increase the transfer effency
of the scheme. On the one hand, compared with area payments the

Keywords— Single Farm Payment, transfer efficiency, tradability offers an autonomy to the right of aseto
surplus transformation curve.

subsidies from the land. But on the other handhavit
l. INTRODUCTION eligible hectares the SFP entitlements are worthing.

In accordance with the principle of decoupling, thst The objective of this paper is to focus on the Gaasof

2003  Common  Agricultural - Policy (CAP)  reform the transfer efficiency of the SFP scheme and poesent

introduced a new way to distribute subsidies tonfxs. The graphically the results of our model in terms afdawners

eligibility for payments is no longer relative tbet number and producers surplus by taking up a frameworkaieitl by

of farmed hectares or heads of cattle but reliea tmdable Josling (1974) [1], developed by Gardner (1983) 42

entittement scheme which gives access to subsidies: generalized by Bullock et al. (1999) [3] and BuKoand
Single Farm Payment (SFP) scheme. Although proalucti Salhofer (2003) [4]. This framework aims at mapping

is no longer required to get the payment attached tagricultural policies in three different spaces :

entittements, the SFP's owner has to “activate” his the “policy instrument space” where policies are

entittements by keeping in good agricultural and depicted as sets of elementary instruments ;

environmental conditions (GAEC) as many eligiblethees . N .
» the “welfare outcome space” where policies are

as SFP entitlements he owns in order to receive the . .
presented according to their effects on the welfare

dedicated payments. The so-called "activation caimt
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of groups in the form of a Surplus Transformation

Curves (STC) ;

Without policy, the agent seeks to maximise hidipby

renting in the optimal number of hectares, withas the

» and between these two spaces, the ‘price-quantitiand rental price:

space’ offers a representation of the economy that 2 Max (p,w,h)-rh =6(p.,wr)
1 1 i i’ L
h

allows to translate the policies into surplus

variations for the different groups.

The rest of the paper is organized as follows. Jéwond
section presents a model of the SFP scheme. Titedhe
takes up the seminal Josling’s framework in therentr
context of the shift from area payment program torem

decoupled entitlement scheme. The last one corglude

Il. AMODEL OF THE SINGLE FARM PAYMENT
SCHEME

The benchmark : farmers’ behaviour in an area
subsidy regime

Basically, the impact of an area subsidy is modeds
fallows. First of all, a restricted profit functios defined for

each producer :

(1)7z(p,w.h)=Ma><[pyi-W>ﬁ:yi = f(x,h)J
Yii X

where P is the output pricey, is the output levelX;
is the vector of input quantities other than lamd, is the
vector of input prices, h, is the land quantity,f, (X,h)

is a well-behaved production function.

By differentiation of the program (2) with respéctthe
land rental price, an expression of the land denfanction

for agenti is obtained (Hotelling’s lemma):
3) h(p,wr)=-08(p,w,r)/or

The land market equilibrium is defined by equating

farmers’ land demands to land supply:

@ 2 h(p,w,r*)=D(r")=S(r")

For convenienceD(r) is used for the aggregate land
demand andS(r) is the land supply function to the farm

sector by landowners, wit@S(r)/dr =0. Equation (4)

solved forr defines the equilibrium land rental prige™

as a function of output and variable input prices.

With an area payment program that offers the am@unt

for each hectare, the agent’s program becomes:

®) M?x 7 (p,w,h)—rh +ah

This program (5) defines a similar profit functidiman
the previous case without policy,d (p;,W,r —a), and a

similar land demand functiofi (p,w,r —a) . In the same
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way, the land market equilibrium is thus defined thg  welfare". Defining three groups of agents, the landowners,

equation (6) : the producers and the taxpayers, the variation hefr t
(6) 2h (p,w,r*=-a) = D(r* —a) = S(r*) . welfare are expressed analytically and graphically
follows:
;
4 H™(a)
D(H) ALS=r*H"™(a)~ [S™(H)dH ~r""H"
0

HWP
+ [SH(H)dH =c+e
0

H maX(a)

APS = I(D’l(H)+a)dH —r2H Y (a)

H W
- [D(H)dH +r"™H™ =a -c
0

ATS=-aH™(a)=-a-e-f
Fig. 1 : Land market equilibrium with an area sdgsi

program It appears that the landowners take the lion'sesbéthe

The area subsidy program moves up the inversgeneﬁt from this kind of support. The variation of

aggregate land demand fro® *(H) to D™*(H)+a. producers’ surplus is positive since” —r'* <a for a

. i land supply not totally inelastic. But the morelastic the
This shift increases both the area devoted to m fase, PPl y

land supply is, the less the producers’ surplusegafThus
from H™ to H™*(a), and the land rental price, from
the policy induces a social welfare loss equathi¢oared.

r'? to r%. Moreover, it appears that the less elastic land

supply is, the less the farmed area rises, the moice Agricultural producers’ behaviour in the SFP regime

increases. In the SFP policy regime, each produ¢emaximizes his

profit by optimising his number of hectares and rhisnber

Once the market equilibrium characteristics statedmc entitlements. We keep the assumption that hts ierall

redistributive effects of the policy may be showp hy

using Marshallian surplus as a measure of the agent For the discussion about the drawbacks of the Mdiian
surplus in welfare analysis due to the fact thaytare not utility-
constant, we could not add anything better thard@Gar (1987)
Chap. 7.

12" Congress of the European Association of Agricaltéiconomists — EAAE 2008



the land from landowners and we assume that hedcoul (8c) 1 n =0

exchange entitlements that are initially endowethtmers.
@®d) A(h-n)=0
His profit program is expressed as follows:
. 8e) y(N-n)=0
(7) Max 7 (p,w,h)-rh +bn —v(n —n)
h.n System (8a) to (8e) defines agent’s demands fat dandl

st. 0sn < hi ;N <N for entitlements with respect to land and entitlamental

with b the face value of payment entitlements, the price.
(i) For v>Db. Under this assumptionj >0 (from

number of entittements for farmet, nio the initial

_ 8b), n. =0 (from 8c), A =0 (from 8dy and
endowment in entitlements for farmer V the rental price

o7z (h)/oh=r (from 8a).

of entittements andN the total number of entitlements.

The differencev(n —n°) represents thus either the costs (i) For  v=Db.  Under this  assumption,

o . _ o U=A=y=0 (from 8b, 8c, 8d and 8e),
of renting in, or the earnings of renting out, aidadial

payments at a price per unit. drr(h)/oh=r (from8a)andd<n <h.
(iii) For v<b. Under this assumption,
The inequality constrainty, < hi captures the fact that A +y>u=0 (from 8b). Three sub cases
payments are granted only for entitlements for Wwhice appear depending on what constraint is
farmer holds an eligible hectare, i.e., the acitat binding first betweern, < hi andn <N :
constraint.

a A>0 and y=0 thus

From program (7), we define first-order conditicarsd
ort(h)/oh=r+v-b (from 8a and

the exclusion conditions for program with, 4 and y as

=N < :
the multipliers associated with the inequality deoaists 8b) andn, h' <N (from 8d and 8e);

0<n,n <h andn <N:

8a) 87z (h)/dh-r+1=0

2 The analysis excludes the uninteresting (unrég)lisase where
the land rental price is “sufficiently” high so ththe marginal
(8b) b-v+u-A-y=0 profit of the first hectare is lower than the laradtal price.
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by A>0 and y>0 thus for three different values of land rental price

org(h)/oh=r+v-b+y (from 8a The demand for land when the entitlement priceess |
and 8b) andn, =h =N (from 8d and than the face value of the entitlements is repteseim the

8e): shape of 3-part kinked curve.

0 A=0 and y>0 thus (11a) for relative high land rental prices, fostemcer,,

the demand for land is defined b
ort(h)/oh=r (from 8a) and Y

h N 071 (h)/oh=r+v—b and entittement net demand is
=n, =N (from 8d and 8e).

: , L . n=h<N;
From this analysis, one can thus implicitly defitie

land demand function and the entitement net demand (11b) for relative medium land rental prices, ffustance

function for farmeri as follows: r,, the demand for land and the net demand for entitht
(9) whenv > b, 67‘[,(h,)/6h =r andn =0. are the samé}z =n = N ;
(10) whenv=Db, 07z (h)/oh=r andO<n <h, (11c) for relative low land rental prices, for tascer,,

(11) when v<b, land and entilement demandsthe demand for land is defined @7z (h*)/dh=r, and

depend on the relative values df and N as graphicall
P arap Y entitement net demand is bindiny = N < h3.

represented as follows :

r So, the total number of entittements and the nundber

entitlements held by the agent modify his demanddnd,
h (p,w,r,b—v,N). The curve is kinked at the absciée

and while staying continuous the left part is mowgdby

the distancdo—V.

Fig. 2 : Demand for land when v < b with respedhi®
total number of entitlements, N,
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Land and entitlement market equilibriums Regimel N<H"

We now establish the conditions for a simultaneous One then shows that equilibrium conditions may be

equilibrium on land and entitlement markets. Inndpso, defined as :

the land demands of all the agents are aggregatdd a
I 997 (14a)r* =r""

confronted to a land supply function. Considerirtatt
(14b)H* => h(p,w,r**) =L(r"*)=H"

entittement demands are net demands, their agipagat

confronted to the total number of entitlements. as  (14c)V =b

consequence, if the aggregate net demand foremngstits, (14d)z ni* =N< Zh =Hw

whatever the entitlement price, is strictly lesarthhe total

number of entitlements, the market-clearing cooditi 1

D™(H)
impose that the price is zero.

D(H)+b

(12)>_h(p,w,r,b=v,N) =D(r,b-v,N) = L(r)

(133)Y 'n <N

(13b) If LIV we havez n <N thus v=0

. L , Figure 3 : Land market equilibrium wheN < H"?
Three regimes have to be distinguished depending on
N<H™, H®"<N<H™(b) or H™(b)<N

Proposition 1. When N < H ™ introducing tradable

where H"™ s total agricultural land used in the zero . _
SFP entitlements has no impact on the land matket:

T WO [ (rWPY = WP
support situation, |.e2h(p,w,r )=Lr™®)=H"™, farmers’ land demands, the land rental price amdttial

and H™*(b) is the number of hectares that would peagricultural area are unchanged. The SFP scheme is
demanded in a support regime of per-hectare dirilst of decoupled at the extensive margin of productiontaace is

unit amount equal to the entitlement face value® capitalization of entitlements into land prices.

Zh(p,w,rb—b)=L(rb)=Hmax(b).
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Regime2. H™ <N < H ™ (b) Regime3. H™(b) < N

D™(H) D(H)

D(H)+b
- S(H) P a S (H)

D(H)+b

PN

N\ > H / IAW COH
H* H=N H™(b) H*™ H™(b) N
Fig. 4 : Land market equilibrium Fig. 5 : Land market equilibrium
when H" < N < H™(b) when H ™(b)< N

In that case equilibrium conditions may be writsen: In that case equilibrium conditions are defined by:

(15a) r"™ <r*<rP® (16a)r* =r"
(15b) (16b)
H* =Y h(pw,r*—b+v) =L(r*-b+v) =N >H" H* =" R (p,w,r*—b) = L(r * ~b) = H™(b)

(15c)0<V <b (16¢)V' =0

(15d)y . =N=> R >> h" (@6d)d.n => h <N
Proposition 2. When H* <N <H™(b), then the Proposition 3. When H ™ (b)< N, then the SFP

SFP scheme is not decoupled at the extensive mafgin scheme acts as an area payment program. Thusrthera
production and is partly capitalized into land egnprice.  |and demands, the land rental price and the toatwltural

The higher the number of entitlements, the highereffect area are the same than with an area payment progfram

on land used in the farm sector, the higher thel l@mtal  amount ofb per hectare. In this case, the SFP scheme is
price and the capitalization into land rental psicand the coupled to the land and a large part of the supjsort

lower the entitlement price. capitalized in land rental price. All of the ereithents are
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not activated, their relative abundance induces thair Let us introduce the two ‘decoupling variables’tsEiof
value is zero. all, t is the coupling rateQ<t <1), i.e., the share of the

budget devoted to the area payment program. Arohsibyg,

To conclude this section, we show that the linkneen N is the total number of SEP entitlements

land and entitlements induced by the activationstamt ! . .
y We define Q(A) as the continuous set of policie$

differs largely from the link between land and area
with respect td\, the ceiling budget

payments. Moreover, it appears that the degree of
Q(A) ={X (AL, N)}
capitalization of the SFP support into the landtakprice

] ] ] Each policy is defined as a mix between two instrota
can be zero, partial or total depending on the céiyanf

entittements relative to the number of hectares amdhe - an area payment progranxl(a) with  a the

land supply elasticity. Thus, the total number afitement payment amount for an hectare ;
has to be considered as a lever to improve thesfean - -a SFP schem&, (b; N) with b the face value of

efficiency of the income support to farmers. Thatlsat we the SFP entitiements anBl the total number of

map on the next section. SFP entitlements.

The ceiling budget leads to the following relation
. MAPPING THE DECOUPLING
A=aH +bN . with H the total number of hectares
In this section we recycle the initial frameworktieted
demanded by all the farmers, any poljcyan therefore be
by Josling (1974) [1] in the context of the decauplof
expressed as follows :
area payments and their conversion into SFP emtthts

tA 1-t)A
by focusing on the transfer efficiency and redittion X(A,t,N)I{Xl (ﬁ); X, (%J N)}

effects between producers and landowners.
So, the policy instrument space could now be ptesen

in the following figure with the two decoupling valles t
The policy instrument space
and N .
We decompose the two major European income support
policies in a continuous set of area payments aRB S

scheme, with respect to a ceiling budget constraint
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tA 1-1)A
with a=—, b= d-HA and
H N
N
A -_ —_ —_ =
XZ(A,O,NszaX) H —Zh(p,W,l’ a,b V,N)—S(r)
H™" ;
Xl(A’lO) b3:%>al-a3 I 1
AN S(H)
s A
\ t a _W Q / D'l(H)+a3+b3
X" (000) 1 o)+ o
: I r D(H)+a°
Fig. 6 : the policy instrument spa&2(A) .2 . )
o . ! D™(H)
/: : L2 >
The total number of entitlements has no upper vahe H=N

L . Fig. 7 : th ice- tit ffected
set Q(A) is infinite. Two particular values oN are 9 © price-quantily space atiecte

1

3

distinguished, H™ =H(X*(A10)) is the total area by X (A’Z’ H"™ <N<H™)
demanded for a fully coupled policy and

H" =H (X° (0,00)) is the total demanded area in a no In figure 7, the land market equilibrium is presehin

support regime. the case of a partially coupled policy where thaltoumber

of entitlements lies betweenH"™ and H™, i.e.,

The price-quantity space
Xs(Al,HWp <N<H™).
Instead of the output market in Josling (1974)sisal 4

consider the land input market. By referring to whas of demanded hectares are respectivefy and H3. The
been developed in the previous section, the derfaridnd  aggregated land demand is represented as a 3-ipaetdk

of the agent i under  X(At,N) is  curve. The first segment (quoted 1 in the figurésherged
h (p,w,r —a,b-v,N) with the straight lineD ™ (H) +a°® +b*. For a number of

hectares less than or equal to the number of SFP
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10

entittements, the land demand is moved up from thdistinguish the proper effects of each decouplingable,

distancea® +b® which corresponds to the sum of the areave adopt a two-step procedure. Firstly, we focus Nn

payment amount by hectare and the face value ofH#f

entitlements. In this case, we notice tlat+b* is greater

than a' =

max

to a total number of entitlements lesser tHdA™ . At the

opposite, in the situation whekeis greater tharH ™, the
face value of the entitlement suffers from a “ddat
effect”, because the same amount would have besredh
in a larger number of entitlements because of #iéng
budget. This dilution (concentration) effect bringisout a

drop (rise) of the first segment of the land demandve.

Moreover, an other effect of the variations & is the

because of the “concentration effect” due

while consideringt =0. And secondly the impacts of

variablet on the surplus of the two groups are shown.

To discuss welfare implications of variations Mf we
use graphic support for the three regimes idedtifie the

previous section. In figure 8, welfare outcomesaoSFP

scheme wherdN < H"" are highlighted.

We have shown before that in those cases the SFP
scheme has no effect on the land market. Therefore,
appears that the landowner’s surplus are not affieby the

policy. Thus, the farmers are the only beneficamd the

policy X*(AO,N<H").

translation of the segment 2 of the aggregate therdand :

A
when N increases (decreases) then the segment 2 moves to
the right (left). b :%
S™(H)
When't rises (decreasesai3 increases (decreases) and
. . . . LA R S W D7(H)+b*

b® decreases (increases). Graphically, whases the first e
segment moves down and the third one moves up. r=rv <G .

_— R

x Hmax

N Hé=pHw

The welfare outcome space Fig. 8 : Welfare outcomes of polic *(A,0,N < H"P)

From the land market equilibrium, we should now

translate Q(A) in terms of variation of producer surplus, . .
( ) P P Then, because of the concentration effect thaeasss

APS, and variation of landowner surpluALS. To  the face value of the entitlements and becauselahe
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allocation is not affected, the transfer efficierafythe SFP

scheme is perfect whdd < H"". There’s no deadweight

S™(H)
loss.

D(H)+b°

be =

Z|»

S*(H) - >
XN

-

e A 9 R WAL Fig. 10 : Welfare outcomes of policy
PRI A iy :

d N . max
7 \Hmax > XG(A,O, N>H )

H®=N

Fig. 9 : Welfare outcomes of policy

X5(A,O, H" <N <H ™) The dilution effect induced byN > H ™ results in the

relation{/ + ¥ + 4 = ¢ + & . Both the landowners and the

When the total number of entitlements lies betweel);armers suffer from the dilution effect becausetha one

wp max ) ) hand, weaker face values reduce demand for landmiite
H™ and H™", an increase ol induces a decrease of

. 6
farmers’ welfare and an increase of Iandowners’,oneOther’ because many entitlementdl € H") can not be

because of the rise of the land rental price. Tiea § is activated. Without loss of generality, we indeedsider

. . _ ._that non activated entitlements are not given backhe
the deadweight loss associated with the policy

s taxpayerd In the extreme, when the total number of
X°(AO,H"™ <N <H™). The closer toH"™ the
entittements tends to infinity, the face value ®nd zero,

total number of entitlements is, the thinner the
and the welfares of landowners and farmers arectibbs

deadweightloss area is. _
non support regime.
From these developments, we now build the surplus

transformation curve (STC) associated to the ‘dpting

variable’N.

3 This is for instance what happens when a MembateStee his
net budget return be affected by a misuse of ther@anity funds
allocated to it. From this point of view, non aetied entitlements
are a loss.
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APS
XY (AON <H™)= X(AO,N =H"™)

STC(t=0)

X(AO,H™ <N <H™)
Ceiling budget lin

X2(A0,N = H™) = X'(A10)

ALS
T A

XO(AO,N > H ™)
X" (000) = X(AO,N - )

Fig. 11 : the welfare outcome space for a pure SFP

scheme (t = 0)

The coordinates of each point of the STC are theevaf
the welfare of the landowners and the farmers fepexific
value of the total number of entittements. The kighart of
the STC corresponds to the lowest valuesNpaind vice-

versa. The ceiling budget constraint is represkeig a

12

with N=H™ is equivalent to a pure area payment

policy. Thus fort =1 we have the following relationship:
XY (AL0) = XZ(A0,H ™)
Considering the cases WheiteD] 0;1[, we show on

figure 7 that the area payment instrument acts fasoa for
the land rental price and the number of demandethies.
As a result, this floor reduces the welfare trarsgdlowed
by variations of the total number of entitlemenihese
floor values are encountered for both low and higlues of
the total number of entitlements. The lowest ormesfar a
total number of entitlements less than the numbkr o

hectares demanded for a pure area payment polity avi
total budget limited totA. Under this minimum, policies

have similar effects : wheiN < H (X (tA,10)) we have

X(AL,N <H(X(AL0) = X (AL, N = H(X(tA10)))

straight line of ordinate at the origh and of slope equals -

to -1. Thus the losses due to both the misallonatibthe
land and the non activated entitlements are a ifomeif the
distance between each point of the STC and théngeil

budget line.

We now include in the welfare analysis the impauits

the second decoupling variabtethe budget share devoted

to the area payment program. In doing so, we riefehe

figure 7. First of all, we have seen that a pur® SEheme

The highest ones are for the extreme valuedl,ofe.,
when N tends to infinity. In this (hypothetical) casejsth

policy has similar effects to a pure payment polath a
restricted budget oftA : when N - oo, we have
X(At,N)=X(tAL10). Thus for any givent, the
landowner surpluses are the same when the numi®&FBf
is less than or equal tbl (X (tA,10)) or tends to infinity,

because for this values the land rental price &edtotal

number of demanded hectares do not change.
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For the intermediate value Nf it appears that where IV. CONCLUDING REMARKS

N |_H (X (tA10); H maxJ, the land market equilibrium The analytic framework presented in this papenalos

. . . to discuss the transfer efficiency and the redistion
is not affected by the coupling part of the policy

effects of the SFP scheme. The main result isttf@tSFP
X (At,NO|[H (X (tA10); H ™)
scheme is able to attain the optimal transfer iefficy of the

= . max
_X(A’O’NDlH(X(tA’lO)’H J) theoretical lump sum transfer in spite of the aatfon

—

constraint that creates a particular link betwedre

APS entittements and the land. Indeed, we found out tha
X*(AON<H™)=X(A0N=H")
X(ALN < H(X(tAL0) transfer efficiency of the SFP scheme reacheseitk pvhen

STC(t) .
X(A,O,H(X(tA;LO)<N<H’““)):X(A,t,H(X(tAS,|a)e< &o(tﬂlma[})umber of SFP is less than or equal ¢ottial

— Celling budget lin number of hectares that would be demanded in aippaost
X2(AO,N = H™) = X}(A10)

regime. Thus the total number of entittements ladd

/+ !\< A > ALS
i . . L
X7 (000) | X“(ALN - =)= X(A10) considered as a lever to increase the transferiaffiy of
i Lo
;' Censorship fine ( the scheme. Because each Member State of the fdbher
0t i t-1

15 has implemented his own SFP scheme, the impdcts
Fig. 12 : the welfare outcome space for a
the last CAP reform could largely differ among them

non pure SFP schemé@] 0;1]) .
Nevertheless complete impact assessments of tloenref
have to pay attention to land regulations thatteirignost
By building the STC fort D] 0;1]’ we find out that it is  \yestern European countries to regulate land markets

merged with the STCt(=0) on the right of a vertical limit capitalisation.

straight line of abscise equals to landowners’ Isigrp

variation for a pure area payment program of a btidg

restricted totA. In fact,t acts as a censorship of the STC.

Finally, the variation of the coupling rate does dfer

opportunities to increase the transfer efficiedtjust limits

the redistribution possibilities by censoring theCs
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